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COLOR PLATES OF VARIOUS DERMATOLOGIC CONDITIONS 
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Plate I. 


Upper, left: Herpes zoster showing papules and minute vesicles. 
Upper, right: Rickettsialpox presenting primary lesions with eschar. (Courtesy of A. C. 
LaBoccetta. ) 

Center, left: Furfuraceous impetigo showing depigmented scaling patches. 
Center, right: Miliaria pustulosa (periporitis) demonstrating pustules. (Courtesy of 
W. C. Lobitz, Jr.) 

Lower, left: Impetigo contagiosum showing honey-colored superficial crusting. (Cour- 
tesy of Stephen Rothman. ) 

Lower, right: Monilial vulvovaginitis in a 4 months old infant presenting pseudomem- 
brane and red moist base after scraping. 
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See page xi for legend. 
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PLATE I! 


See page xiv for legend. 











Plate II. 


Upper, left: Papular urticaria presenting typical skin lesion with positive Darier’s sign 
on left shoulder. (Courtesy of Frederick Urbach.) 
Upper, right: Papular urticaria showing yellowish-brown plaquelike lesions. (Courtesy 
of Harvey Blank.) 
Center, left: Congenital ichthyosiform erythroderma in newborn female infant, show- 
ing generalized erythema. (Courtesy of F. W. Shaffer.) 
Center, right: Congenital ichthyosiform erythroderma in a 4 year old child, presenting 
faint erythema and brownish-black hyperkeratotic lesions. 
Lower, left: Progressive vaccination with large necrotizing lesion in a 6 year old boy. 
(Courtesy of J. Barbero.) 

Lower, right: Epidermolysis bullosa simplex with bullae formation in a female infant. 
(From New York Skin and Cancer Unit, University Hospital, New York University- 
Bellevue Medical Center, courtesy of M. B. Sulzberger. ) 
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Plate III. 


Upper, left: Dermatomyositis presenting slight periorbital edema and characteristic 
heliotrope color play on skin. (Courtesy of R. L. Kierland.) 
Upper, right: Von Gierke’s disease presenting yellowish papules of secondary eruptive 
xanthemia. 
Center, left: Herpangina showing superficial erosions on soft palate. (Courtesy of R. J. 
Huebner. ) 
Center, right: Urticaria pigmentosa demonstrating brownish nodular lesions. (Courtesy 
of R. L. Kierland.) 
Lower, left: Molluscum contagiosum of chest showing waxy papules and central 
umbilication. 
Lower, right: Localized scleroderma demonstrating atrophic lesion and early involve- 
ment with purplish coloration surrounding lesion over left hip. 
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See page xv for legend. 














PLATE IV 











See page xviii for legend. 
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Plate IV. 


Upper, left: Severe and disfiguring acne vulgaris presenting the usual varieties of 
typical lesions. (From New York Skin and Cancer Unit, University Hospital, New 
York University-Bellevue Medical Center, courtesy of M. B. Sulzberger.) 

Upper, right: Impetigo contagiosum showing crusted annular lesion on shoulder of 
infant. (Courtesy of Children’s Hospital of Philadelphia.) 
Center, left: Leiner’s disease presenting generalized erythroderma. (Courtesy of Chil- 
dren’s Hospital of Philadelphia. ) 
Center, right: Erythema multiforme syndrome presenting polymorphic eruption and 
mucosal lesions. (Courtesy of J. Barbero. ) 
Lower, left: Recurrent patchy eczematous dermatitis on knee for one year. (Courtesy 
of C. S. Livingood. ) 

Lower, right: Sturge-Weber syndrome in infant with contralateral jacksonian seiz- 
ures and pial angioma on the ipsilateral side demonstrated by operation. (Courtesy of 
E. B. Spitz.) 
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SYMPOSIUM ON PEDIATRIC DERMATOLOGY 


FOREWORD 


CARROLL F. BURGOON, JR., M.D. 
JANE S. BURGOON, M.D. 


Consulting Editors 


The clinical picture of cutaneous dis- 
ease in infancy and childhood often differs from that seen in adults. 
In spite of this, little notice is given to pediatric dermatology in general 
textbooks on dermatology, so that they miss the mark so far as the 
needs of the physician caring for children are concerned. 

The present symposium has been prepared to help fill this void. The 
subject material has been chosen to include all the common pediatric 
dermatologic problems and also some of the uncommon entities which 
have a characteristic morphologic picture. A representative group of 
contributors has been chosen because of their special interest and work 
in this facet of cutaneous medicine. Finally, to further enhance the 
teaching value of this symposium, color plates have been added through 
the generosity of several pharmaceutical houses. 

In the last decade advances in the understanding of altered physi- 
ology, diagnosis and treatment of affections of the cutaneous system 
have caused significant reversals in our thinking; e.g., as a result of 
public health efforts and an effective therapeutic agent neonatal syphilis 
has been practically abolished; though ammoniated mercury ointment 
and sulfonamide ointment were the medications of choice for super- 
ficial pyogenic infections of the skin in the not too distant past, we 
now realize that acrodynia may be precipitated by percutaneous absorp- 
tion of mercury and that the sensitizing potential of the sulfonamides 
is far too high for practical use. Profound disturbances of the cutaneous 
system have been associated with long periods of morbidity; however, 
with the advent of chemotherapeutic agents, broad-spectrum anti- 
biotics and the corticoids, and improvement in formulation of local 
medications, the entire picture has been dramatically altered. 


497 








498 FOREWORD 


As each old problem is resolved, new problems are created, although 
in the long run progress is made. We now face problems of sensitiza- 
tion from the new chemotherapeutic and antibiotic preparations, yeast 
infections—the result of disturbing the bacterial flora—and accentuated 
physiologic effects from unphysiologic doses of corticoids. 

We hope that those who read this symposium will find it of value 
in resolving their problems of diagnosis and treatment in cutaneous 
disease. 

















COMMON BACTERIAL INFECTIONS 
OF THE SKIN 


JOHN T. MCCARTHY, M.D. 


CARL T. NELSON, M.D. 


The ready availability and widespread 
use of highly effective antibiotics have brought about changes and 
modifications in the management of skin infections. Time-honored 
medicaments of the past have not been discarded entirely, but in many 
instances they have been replaced by newer and more effective thera- 
peutic agents. Indeed, the successful use of antibiotics in the treatment 
of cutaneous infections has been one of the significant advances in 
dermatologic therapy in the past decade. 

With the advent of the antibiotic era bacterial infections, both 
nondermatologic and dermatologic, have become much less fearsome 
to many physicians, and the importance of precise bacteriologic diag- 
nosis seems to pale in the light of effective therapy. However, the 
availability of an increasing number and variety of specific antimicrobial 
agents still does not relieve the physician of the necessity for recogniz- 
ing the etiologic factors underlying a bacterial infection and, in the 
case of cutaneous infection, for correcting local and systemic predispos- 
ing factors responsible for its onset and prolongation. As a matter of 
fact, so far as the management of bacterial infections of the skin is 
concerned, therapeutic success is not necessarily guaranteed by the 
offhand administration of the newer antimicrobial agents, either singly 
or in combination. In some cases, if the patient is to receive the best 
available treatment, it seems necessary for the physician to be better 
informed of all facets of the management of bacterial infections than 
ever before. 


From the Department of Dermatology, College of Physicians and Surgeons, 
Columbia University, and the Dermatology Service, Presbyterian Hospital, New 
York City. 
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Certainly the importance of astute recognition of the cutaneous 
manifestations of bacterial infection need hardly be emphasized to 
those who have suspected the diagnosis of meningococcemia from a 
few petechiae, or have seen acute glomerulonephritis follow some 
supposedly trivial infection of the skin. By the same token the im- 
portance of the careful management of cutaneous infections cannot be 
overemphasized to those who have seen the antibiotic of choice in a 
serious systemic infection become a contraindicated drug because of 
prior needless sensitization of the patient during the treatment of a 
minor skin ailment. 

The present therapeutic era has witnessed the development of two 
phenomena which, if for no other reasons, would justify a reconsidera- 
tion of the management of common cutaneous infections in children. 
These are (1) the emergence of bacterial resistance to antibiotics, and 
(2) the tendency of patients to become hypersensitive to these agents. 
Our intent is to discuss the common cutaneous infections of childhood 
with these two factors in mind and to present a brief but practical 
guide to the diagnosis and treatment of such conditions. Our primary 
aim will be to discuss the recognition and treatment of the more 
common pyogenic infections of the skin and to consider briefly some 
of the important predisposing and exciting factors influencing their 
onset and course. 


THE SKIN OF INFANTS AND CHILDREN 
Distinctive Characteristics 


There are certain important differences between the skin of the 
newborn infant and that of the adult which are of interest in any 
discussion of bacterial diseases of the skin. During fetal life the skin 
is in an essentially sterile environment and is protected from trauma 
by a fluid medium. At birth the infant’s skin is thinner and more 
tender than that of older children and adults. It lacks the specific 
thickening stimulated by friction which we see in certain areas of the 
mature skin—e.g., palms, soles, elbows and knees as well as other areas 
of trauma. The tender, thin skin of the infant is more prone to trauma 
and subsequent bacterial invasion than the tougher, thicker integu- 
ment of older children and adults. 

The epidermis of the immature skin is much less firmly attached to 
the underlying dermis than in the more mature skin, a fact that helps 
explain the propensity for the newborn to respond with the formation 
of bullae in the event of severe bacterial disease. The crinkly or 
wrinkled crepe paper appearance at two or three days is a manifesta- 
tion of this loose attachment. 
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The newborn’s skin is essentially sterile, although some bacterial 
contamination must of necessity occur during transit through the birth 
canal. At birth the skin is covered by the vernix caseosa, which provides 
a protective barrier against bacterial invasion of the skin proper. There 
is some evidence that the vernix may have specific antibacterial proper- 
ties. The normal flora of the skin becomes fairly well established 
by the fourth day of life. As the child ages, the skin acquires a 
thicker, keratinized layer and infections become less a matter of bac- 
terial invasion of a thin, easily traumatized surface. The emphasis 
now begins to shift to such factors as pre-existing skin disease, infec- 
tion in intertriginous areas, follicular infection and actual cuts and 
bruises. 


Care of the Skin 


Routine care of the newborn skin must be based on a consideration 
of its thin, tender structure. Trauma and contact with irritating chemi- 
cals must be avoided, and a practical, antiseptic technique should be 
used in its care. 

In commenting on the care of the newborn skin, the 1954 Report of 
the American Academy of Pediatrics Committee on Care of the New- 
born and Fetus stated that “the consensus of current opinion is that 
the less done, the less the infection.” We concur in the recommenda- 
tions of the Committee and feel that a rational plan for the care of 
the newborn skin would include the following: (1) removal of excess 
blood and vernix shortly after birth, both for esthetic reasons and 
because crusted blood may serve as a medium for bacterial growth. 
This removal is best done with cotton swabs, since gauze and other 
rough materials will irritate the tender skin. (2) Restriction of bathing 
to a minimum during the hospital stay. There are some, however, who 
feel that a spray bath with one of the new bacteriostatic agents may be 
an improvement on the interdiction of bathing. Pennoyer and Sullivan™ 
feel that the latter method may actually reduce neonatal pyodermas. 
(3) Cleansing of the napkin area as often as necessary with a piece of 
cotton soaked in light mineral oil; (4) dusting the intertriginous areas 
with a nonirritating powder such as talc. 

When the infant goes home, the same general principles of avoid- 
ance of trauma and irritation obtain, but bathing with a mild, non- 
perfumed soap is permitted. Baby or mineral oil may be used about 
the napkin area for both cleansing and lubricating purposes. Oils should 
be avoided in other areas because of their tendency to plug the open- 
ings of follicles and sebaceous glands and also because the oil may 
encourage superficial bacterial infection. Diapers are preferably made 
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of cotton because of the ease of sterilization and the low sensitizing 
index of this fabric. 

Napkin eruptions are usually the result of the irritating action of 
diapers wet by urine, but some superficial infection with urea-splitting 
bacteria is also often present. If napkin dermatitis develops, care should 
be taken to wash and rinse the diapers thoroughly to decrease the 
chance of ammoniacal irritation. Scrupulous cleanliness is essential. 
Only mineral oil should be used for cleansing the parts, and nothing 
else should be applied to the area except a bland dusting powder. If 
the eruption persists, the possibility of contact dermatitis, moniliasis or 
seborrheic dermatitis should be considered. 


FACTORS LEADING TO ESTABLISHMENT OF CUTANEOUS INFECTION 
Normal Protective Mechanisms versus Bacterial Infection 


If we were to define therapy as “an attempt to restore normality,” 
then, perhaps, a deepened understanding of the normal defenses of 
the skin against infection might improve our ability to deal with the 
infected skin. Although infections of the skin are common, the fact 
is that normal integument is extraordinarily resistant to infection. The 
normal skin is in continual dynamic equilibrium with literally millions 
of bacteria. Counts vary from six to 865,000 bacteria per square centi- 
meter on normal uninfected skin.® ‘These bacteria, to be sure, consist 
of a host of nonpathogenic organisms, the so-called norma! flora. In 
addition, the normal skin is subjected to repeated contact with in- 
numerable pathogenic bacteria and is continually being traumatized. 
Staphylococcus aureus, a pathogenic organism which is the cause of 
most of the more common pyodermas, can be cultured from normal 
skin in 5 to 24 per cent of normal volunteers.*: 1" An interesting 
fact, which is coming to be more and more appreciated by dermatolo- 
gists who deal with stubborn skin infections, is that 87.3 per cent!” of 
persons harboring Staphylococcus aureus on the skin have a positive 
nasal culture for the same organism. This point may be the key to 
ultimate success in the treatment of many chronic skin infections, in 
that both the cutaneous and nasal sites of infection must be vigorously 
attacked to prevent repeated reinfection. 

In general, the skin controls its endogenous flora and repels exogen- 
ous microbes by two mechanisms, neither of which is fully understood. 
First, it forms a physical barrier against the organisms. The mere 
presence of a protective envelope with its tough keratinized surface 
impedes bacterial invasion. Bacteria resting on a normal dry skin under- 
go desiccation and thus become impotent. Secondly, the skin provides 
certain excretory products which, when present at proper pH, inhibit 
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bacterial propagation. Oleic acid found in sebum is such a product. 
The so-called acid mantle of normal skin is made up of various fatty 
acids which have bacteriostatic properties. The electrostatic charge of 
the skin may also have a role in preventing bacterial infection by 
discouraging bacterial adherence. Another interesting but poorly under- 
stood phenomenon is the high local resistance to the normal resident 
bacterial population. Immunological alterations may be a partial ex- 
planation, but the evidence on this point is scanty. 


Alterations Leading to Bacterial Infection 


The presence of virulent staphylococci on a significant percentage of 
normal skins lends support to the thesis that the staphylococcus is a 
faculative pathogen for cutaneous surfaces and not an obligate patho- 
gen.'® This presupposes that something must go awry with normal 
skin before infection occurs. That is, cutaneous defenses must be 
broken down by trauma of one sort or another or by pre-existing dis- 
ease of the skin or its appendages, or the intrinsic defenses of the body 
itself must become deficient. The foregoing helps to explain the high 
autoinoculability of cutaneous infections which may not be highly 
contagious for others, and also emphasizes the importance of protect- 
ing the remaining normal areas of the child’s skin from already in- 
fected sites. 

Serum tends to inhibit the antibacterial action of fatty acids present 
on the skin,'* and thus exudate from any of the eczematous eruptions 
provides an excellent medium for the multiplication of bacteria in 
general, and the staphylococcus in particular. Moist exudates also 
prevent the destruction of bacteria by desiccation. Secondary bacterial 
infection is commonplace in all vesicular and eczematous diseases of 
the skin. Infantile eczema, poison ivy, herpes simplex, varicella, miliaria 
and insect bites are thus notoriously secondarily infected. 


Local (Exciting) Factors Favoring Infection 


Certain local phenomena can contribute to the establishment of a 
favorable environment for bacterial growth. 

Sweat has properties which discourage the growth of bacteria. This 
action is said to be due to its pH, to volatile acids produced by the 
decomposition of lactic acid and perhaps to other factors.® ‘The bene- 
ficial action of sweat is dependent on normal delivery, normal quantity 
and normal rate of evaporation. An excessive amount of sweat on the 
skin, whether due to fever, climate, excess clothing, occlusive dressings 
or ointments, will tend to increase rather than decrease the bacterial 
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flora. Sweat thus may become a medium for bacterial growth, and 
the maceration of the skin produced by excessive moisture further 
enhances the multiplication of microorganisms. Another point of inter- 
est is that an excessively moist surface literally tends to wash away 
externally applied antimicrobial agents. 

Trauma, usually in the form of scratching, has the dual effect of 
breaking down the physical barrier of the integument while at the 
same time causing the production of an exudate. The pruritus of in- 
fantile eczema, insect bites, pediculosis, scabies, drug eruptions, sebor- 
theic dermatitis, pinworms and some fungus infections helps explain 
subsequent trauma and infection. A form of trauma which all too 
commonly leads to pyoderma is a response to the pruritus induced by 
thick, occlusive ointments or oils. Sensitization from externally applied 
medicaments can produce both pruritus and vesiculation with sub- 
sequent infection. 

Certain infestations are commonly associated with skin infection. We 
thus see impetigo of the face or scalp associated with pediculosis 
capitis, pyoderma of the buttocks from pinworms and various pyo- 
dermas from scabies and insect bites. 


Systemic Factors Favoring Skin Infection 


As previously noted, defects in the general defenses of the body can 
predispose to recurrent pyoderma. In fact, recurrent pyodermas are 
often the presenting complaint in such diseases as agammaglobulinemia, 
leukemia and other blood dyscrasias, diabetes, malnutrition or other 
debilitating conditions. Obviously, any child with recurrent skin infec- 
tions should be investigated for these serious systemic diseases. 

Traditionally, streptococcal diseases of the throat have been con- 
sidered to be the most common forerunners of acute glomerulonephti- 
tis and rheumatic fever. ‘Today, however, since the advent of effective 
therapy for streptococcal sore throats, there seems to be a shift in 
emphasis to the common pyogenic infections of the skin as important 
antecedents to these serious diseases. Some believe that pyoderma is 
the precipitating factor in as much as 34 per cent of glomerulonephritis 
cases at present.’ Although most of the common pyodermas are 
probably of staphylococcal origin, beta hemolytic streptococci can be 
cultured from a high percentage of cases once the cutaneous lesions 
are a few days old. Thus the streptococci are probably for the most 
part secondary invaders taking advantage of a favorable climate. These 
possible serious consequences of an otherwise trivial pyoderma should 
encourage all physicians to become adept at the rapid and effective 
treatment of common pyogenic infections of the skin. 
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rABLE 1. Classification of Common Bacterial Diseases of the Skin in Children 


PRIMARY 





Contagiosa 
Of newborn 
Impetigo { Dermatitis exfoliativa 
Furfuraceous 
Bullous 
Superficial folliculitis 
Ecthyma 
Furunculosis, carbuncle 
Erysipelas 





SECONDARY, SUPERIMPOSED ON 





Skin disease: Seborrhea, psoriasis, neurodermatitis, congenital diseases 
Allergy: Infantile eczema, food allergy, contact dermatitis 
Parasites: Pediculi, scabies, pinworms 
Infection: Herpes simplex, varicella, others 


CLASSIFICATION OF COMMON PYODERMAS OF CHILDREN 


Table 1 lists the more common primary bacterial infections of the 
skin in children and the dermatologic conditions which often lead to 
secondary bacterial infection of the skin. 


Impetigo Contagiosa 


Impetigo contagiosa (see Fig. 1) is a common contagious pyoderma 
characterized by discrete vesicles which become pustular and form 





Fig. 1. Impetigo contagiosa. 


superficial crusts. Invasion of the superficial portions of the skin by 
the staphylococcus, or sometimes by the streptococcus, is the origin 
of this disease. 
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The earliest lesion is a small erythematous macule or vesicle which 
has a predisposition for the face and hands, but may occur on any part 
of the body, particularly exposed surfaces. Lesions have been reported 
on the lips and mouth and occasionally have even involved the con- 
junctivae and mucous membranes. The vesicle rapidly is transformed 
into a pustule which in turn is soon covered with a superficial amber- 
colored crust. The lesions tend to spread and involve contiguous areas 
of the skin and may often spread to distant parts by autoinoculation. 
The crusts are characteristically moist and sticky and appear to be 
superficially adherent to the skin; they are imbricated; that is, they 
overlap the edges of the underlying erosion, which is moist and red 
and tends to ooze when the crust is removed (Plate 1). 

The individual lesions vary from a millimeter to over a centimeter 
in diameter, and at,a given time all four types of lesions, i.e., erythema- 
tous macules, vesicles, pustules and crusts, may be present. The disease 
is usually self-limited and heals without scarring. As previously noted, 
serious consequences may occasionally result from this otherwise benign 
pyoderma, extension over wide areas, spread to other children, bac- 
teremia, glomerulonephritis or rheumatic fever being the most signifi- 
cant (Plate IV). 


Impetigo of Newborn 


Mild cases of impetigo in the newborn have the same clinical 
description and course as impetigo of older children, but deserve added 
emphasis because of possible serious sequelae in the infected infant 
and spread to others of this age group. 

Pemphigus neonatorum, also known as impetigo of the newborn and 
bullous impetigo of the newborn, generally starts from the fourth to 
tenth day of life and is considered to be a severe and progressive form 
of simple impetigo. Bullae may appear on any part of the body, but 
most .commonly on the face, hands and other exposed areas. The 
lesions rupture, forming crusts, and as new bullae form, gradual spread 
over the entire body may be seen. Mucous membranes may be in- 
volved. Constitutional symptoms are at first absent, but in severe cases 
weakness, weight loss, anemia and marasmus may occur. Metastatic 
infection with pneumonia may appear and death ensue. 


Dermatitis Exfoliativa (Ritter’s Disease) 


This is a rare exfoliative condition of infants commencing in the 
first few weeks of life. Despite its rarity we feel that all pediatricians 
should be cognizant of its appearance and serious implications. 

The disease usually starts on the face as a scarlatiniform erythema, 
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often preceded by a fine desquamation, which soon becomes general- 
ized. There is a tendency to form vesicles and bullae which spread and 
involve the entire skin surface. A total exfoliation of the epidermis, 
with or without bullae, gives the infant a scalded or boiled appearance. 
The eyelids alone may be edematous and discharge matter, or the 
whole epidermis may be turgid with fluid. Although erythema in the 
region of the mouth and chin is usually the first sign, it may rarely 
occur on the neck, chest or even the extremities. The skin is com- 
pletely erythematous within a few days and often in a few hours. The 
epidermis flecks off with the lightest pressure (Nikolsky’s sign), a 
phenomenon that has occasionally been used as evidence against the 
bacterial etiology of the disease. Exfoliation begins soon after the 
erythema and often before the erythema has covered the entire body, 
occurring in large sheets and leaving a somewhat oozing, red underlying 
dermis. Bullae may be serous or purulent. The mucous membranes of 
the mouth, nose and eye may be involved, and ulcers at the muco- 
cutaneous junctions are common. Fever is usually absent in the un- 
complicated case. Diarrhea, anemia, cachexia and marasmus may occur. 

Ritter’s disease is considered to be most often caused by the staphylo- 
coccus, although occasionally streptococci may be involved. Dramatic 
response to the proper antibiotic weighs in favor of a bacterial etiology, 
and for the present, at least, the disease should be treated as a grave 
bacterial infection. Even today mortality may range up to 50 per cent 
if an organism resistant to antibiotics is encountered.® The prognosis 
is much better if the microorganism happens to be sensitive to the 
antimicrobial agent selected for therapy. 

Pemphigus neonatorum and Ritter’s disease are serious complica- 
tions of the neonatal period, and Ritter’s disease appears to be a 
severe form of pemphigus neonatorum. Neither is related to the pem- 
phigus of later life. 


Furfuraceous Impetigo 


This benign form of streptococcal impetigo is characterized by super- 
ficial fine scaly patches (Plate I) which may be easily confused with a 
superficial fungus infection. Superficial streptococcal infection is 
thought to be the fundamental etiologic process, but the not un- 
common failure of the lesions to respond to antibiotics casts some 
doubt on this thesis. The lesions are roughly round or oval, sometimes 
irregularly shaped, 1 to 4 cm. in diameter, slightly erythematous and 
covered with a fine, firmly adherent light pink or slightly tawny scale 
which has a rather sharp border. The lesions may occur on any part 
of the body, but in children are most commonly seen on the face. If 














508 COMMON BACTERIAL INFECTIONS OF THE SKIN 


confusion exists between the diagnosis of furfuraceous impetigo and 
ringworm, scrapings and cultures for fungi should be taken. 


Superficial Folliculitis 


This infection is usually caused by the staphylococcus. In superficial 
folliculitis (see Fig. 2) one sees the development of a small erythema- 
tous area surrounding the hair which is swiftly transformed into a 
vesicle and then a pustule. The infection may remain localized to the 





Fig. 2. Superficial folliculitis. 


opening of the hair follicle, but often extends deeper to involve the 
follicle itself. Superficial folliculitis is a variant of impetigo contagiosa 
and is identical to it in all respects save for the therapeutic implica- 
tions presented by the presence of the hair and possible extension 
deeper into the follicle. Baby oils or greasy ointments may aggravate 
folliculitis. 


Ecthyma 


Ecthyma (see Fig. 3) is a pustular infection of the skin somewhat 
similar to impetigo contagiosa, but of deeper penetration. It is really 
an ulcerative form of impetigo. The disease is usually caused by the 
streptococcus, although contamination with staphylococci and even 
gram-negative organisms is not unusual. The disease has a predisposi- 
tion to occur on the buttocks of children and on the lower extremities. 
The primary lesion is a vesicle or vesicopustule arising from an inflamed 
base and soon extending deeper. As the disease progresses, dark brown 
crusts form which are firmly adherent to the surface. If the crust is 
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removed, an ulcer crater is revealed which appears deepened by the 
elevation of the ulcer edges. Cellulitis frequently surrounds the skin 
lesions, and lymphangitis with mild constitutional symptoms is not 
uncommon. It is, of course, possible to have bacteremia with more 
marked symptoms. When treated, the lesions heal, leaving little scar- 
ring. , 


Furuncle, Carbuncle, Paronychia, 
Felon 


As is well known, a furuncle 
is a staphylococcal infection of 
the hair follicle and its sur- 
rounding tissue. Pus forms dur- 
ing the natural course of a fur- 
uncle, and drainage to the sur- 
face occurs. Recurrent furuncles 
pose a therapeutic problem, the 
solution of which depends on 
finding either some inherent 
predisposing cause (anemia, 
agammaglobulinemia, leukemia, 
diabetes, and so forth) or a 
source of repeated reinoculation 
of staphylococci (mother’s 
hands, nasal infection, and so 
on). A carbuncle is a larger, 
burrowing variant of the fur- 
uncle. Paronychia is merely a 
pyogenic process which occurs 
in the enclosed space about the | 
fingernail. Felons are similar Fig. 3. Ecthyma. 
purulent infections occurring 
in the enclosed space of the finger pulp. 





Erysipelas 


Fortunately, this streptococcal disease of the skin and underlying 
subcutaneous tissue is now comparatively rare. It is characterized by a 
prodromal period of malaise which may be accompanied by chills, 
headache, fever, nausea and vomiting. Fever may range from 100 to 
105° F. The face is the commonest site, but other parts of the integu- 
ment may be involved, particularly areas of trauma or surgical incision. 
The first observable skin lesion is a sharply circumscribed patch, 1 to 
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4 cm. in diameter, irregular in contour, rose or crimson-red in color, 
which is tender and warm to the touch and has a shiny or glazed 
surface. The slightly raised border may spread over large areas and 
may involve the entire face, stopping at the hairline. The systemic 
symptoms continue as the skin lesions develop, and subside with the 
disappearance of the skin changes. As involution occurs, the redness is 
replaced by brownish, bluish-red or dirty white shades. Vesiculation 
and bullae form in rapidly developing cases. Barring complications and 
recurrence, the disease runs its course without scarring. Since the main 
pathologic process occurs beneath the epidermis, systemic therapy is 
indicated. 


Chronic Otitis Externa 


The combination of an underlying primary dermatologic disease and 
a microbial infection is usually needed to cause chronic otitis externa. 
Infantile eczema, seborrheic dermatitis, infectious eczematoid derma- 
titis, lichen simplex chronicus (localized neurodermatitis) and psoriasis 
are among the more common predisposing cutaneous disorders, and 
a superimposed mixed bacterial infection is the rule. Pseudomonas 
aeruginosa (B. pyocyaneus) is a gram-negative rod frequently present 
in indolent infections and noted for its resistance to most antibiotics. 
It can be commonly cultured from the external auditory canal in cases 
of chronic external otitis? and is thought to be the important bacterial 
invader perpetuating the disease. Staphylococci and streptococci are 
also frequently found in the more acute cases. Successful therapy is 
predicated upon recognition of the dual etiology of this entity, for 
unless both factors are taken into account, failure in treatment may 
be expected. 

It is a common misconception that fungi cause a high percentage 
of these cases. At the Vanderbilt Clinic of Presbyterian Hospital we 
have obtained cultures for fungi from hundreds of cases of chronic 
external otitis, and in only one or two instances were we convinced 
that a fungus played a primary etiologic role. 


Secondary Bacterial Infections 


Thus far we have concerned ourselves with the so-called pyodermas 
or skin diseases of primary bacterial etiology. We now focus our at- 
tention on secondary infection occurring in primarily noninfectious 
diseases of the skin (see Figs. 4, 5). 

We have previously noted that any weeping and oozing surface is 
prone to infection, as is the skin subjected to trauma. Secondary in- 
fection by pyogenic organisms may range from simple contamination, 
as evidenced by merely obtaining a positive culture, to extensive pur- 
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ulent involvement of the area. 
Indeed, secondary infection 
may be so striking as to mask 
the process primarily causing 
the disturbance. 

Trauma, usually in the form 
of scratching, is one of the 
most common precipitating 
factors in the secondary infec- 
tion seen almost invariably in 
insect bites, infantile eczema, 
pediculosis capitis or corporis, 
scabies, pinworms and poison 
ivy. Bruises and cuts may, of 
course, also become second- 
arily infected. Oozing, as seen 
in infantile eczema, seborrheic 
dermatitis and burns, and 
vesiculation or pustulation, as 
seen in chickenpox, herpes 
simplex, miliaria (heat rash), 
contact dermatitis and poison 
ivy, may also set the stage for 





Fig. 4. Allergic eczema with secondary pyo- 
derma. 


bacterial invasion and subsequent secondary infection. 





Fig. 5. Dermatitis venenata with secondary pyogenic infection. 
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Thus many of the most common skin diseases of children are com- 
monly secondarily infected, occasionally to the point of masking the 
primary diagnosis. In this regard a few rules of thumb may be applied. 
Impetigo of the face, neck or scalp should remind one to look for 
nits. Pyoderma of the buttocks suggests pinworm infestation. In- 
fection of the finger-webs, intertriginous areas or genitalia is often 
an accompaniment of scabies. Obviously, treatment of both the super- 
imposed pyoderma and the underlying disease must be a cardinal point 
in management if therapeutic success is to be expected. 


PRINCIPLES OF TREATMENT 
General Considerations 


Two profoundly simple principles govern the successful therapy of 
bacterial infections of the skin. First, an effective antibacterial agent 
must be used, and, second, this agent must reach the causative micro- 
organism(s) in an effective concentration. Application of these simple 
principles presupposes an appreciation of such diverse factors as varieties 
of etiologic organisms, differences in antibacterial agents, mechanical 
factors (crusts, vesicles, scales and depth of infection), the nasal 
carrier state, presence of hairs, autoinoculation, and coexistence of a 
nonbacterial dermatitis. 

As suggested earlier, the development of a pyoderma usually follows 
some breakdown in the natural defenses of the skin or a decrease in 
the general body defenses. It is, therefore, a cardinal point of therapy 
that the treatment not irritate or further insult an already deficient skin. 

We have previously noted that staphylococci and streptococci are 
the usual causative organisms in the common bacterial infections of 
the skin and that pseudomonas (B. pyocyaneus) is frequently involved 
in chronic otitis externa. In general, the first two organisms are rela- 
tively sensitive to the commonly used antibiotics and bacteriostatic 
agents. Pseudomonas, on the other hand, like many other gram-nega- 
tive bacilli that may infect the skin, tends to be more resistant. Never- 
theless, even though a given strain of bacteria isolated from a lesion 
of the skin may be relatively resistant to certain antibiotics when 
tested in vitro, a good clinical response often may follow the use of 
these agents in the treatment of the cutaneous infection. The reason 
for this is that antibiotics, properly used on the skin, permit us to 
attain a local concentration of these agents far in excess of the maxi- 
mum possible in other tissues and often greater than that necessary 
to inhibit growth of the microorganisms in question. 

Mechanical barriers to the needed intimate contact between the 
antibiotic and the organism must be removed if treatment is to have 
any effect. Physicians all too commonly prescribe the application of 














JOHN T. MC CARTHY, CARL T. NELSON 513 


an antibiotic ointment to an infected skin and fail to tell the child’s 
parents that thick crusts must be removed before application of the 
medicament. Common sense likewise dictates that purulent bullae and 
pustules must be opened if local therapy is to have much value. In 
cases of folliculitis, manual epilation is advised. An exception to the 
need for epilation, however, occurs in pyodermas of the scalp. Re- 
sponse to removal of crusts in this vascular and highly resistant area 
is usually gratifying without removal of hairs. 

The depth of the infection is also of great importance in governing 
therapy. We can hardly expect the application of some ointment to 
the surface to alter the course of a deep furunculosis or cellulitis; sys- 
temic therapy is often a necessary adjunct to local treatment. The 
need to prevent autoinoculation, particularly in young children, also 
cannot be overemphasized. If necessary, restraints may be used, but, 
in any event, the child and those caring for him must be prevented 
from mechanically spreading a pre-existing pyoderma. Remaining areas 
of normal skin should be covered with clean clothing, and particular 
attention should be paid to protecting other children in the family 
or nursery from contact with the infected child’s clothing, towels, 
and the like. 

Ultimate success in the treatment of recurrent or chronic coccogenic 
infections of the skin often depends on recognition of the hazard of 
the nasal carrier state and on a realistic effort to meet this problem. 
The nasal carrier state is not only important from the standpoint of 
autogenous reinfection in a given child, but is of equal or even greater 
import when it occurs in others having contact with infants. An 
epidemic of pyogenic skin infections among newborns in a nursery 
should evoke an immediate awareness of the nasal carrier phenomenon. 
In the event of such an epidemic the infected infants should be iso- 
lated immediately and all personnel having even the remotest contact 
with the nursery should be examined. Particular attention should be 
devoted to pyogenic infections of the hands and chronic nasal or 
respiratory infections. All personnel, including those in the formula 
kitchen and the visiting medical staff, should have nose and throat 
cultures. The same general principles also apply to the management 
of chronic or recurrent pyogenic infections of the skin when the child 
is at home. It is surprising how frequently adults in the home are 
nasal carriers of pathogenic staphylococci and how often recurrent 
crops of boils in the infant can be prevented by masking or excluding 
the doting but contaminated relatives. 

There is a wide array of antibacterial agents, new as well as old, 
available for the treatment of microbial infections of the skin. Baci- 
tracin, penicillin, Aureomycin, Terramycin, streptomycin, the sulfona- 
mides, tyrothricin, neomycin, erythromycin, polymyxin, chlorampheni- 
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col, Tetracyn and Achromycin comprise the better known modern 
antibacterial drugs, and most of these are available for tepical use. 
There are four important criteria that should be fulfilled before a given 
agent is used for the local treatment of common pyodermas: (1) It 
must be effective against the common offending organisms. (2) It 
should be nonirritating and should cause few sensitization reactions. 
(3) It should be stable and cosmetically acceptable. (4) It should be 
an agent not likely to be used in the treatment of systemic infections. 

At present a combination of neomycin, bacitracin and polymyxin 
(Neosporin, Burroughs Wellcome) in an ointment base fulfills these 
specifications fairly well. We have had excellent therapeutic success and 
an extremely low incidence of sensitization with its use. Occasionally a 
child will show some erythema of the skin following the application of 
this ointment. Usually this is due to intolerance to the ointment base. 
Tetracyclines (Achromycin) in a greaseless base may then be used, for 
despite their value as systemic antibiotics, their index of sensitization 
when applied locally is so low as to minimize the words of caution 
interdicting the local use of systemically valuable drugs. The same 
cannot be said for penicillin, the sulfonamides and streptomycin, be- 
cause they have a high sensitizing capacity. Their local use must be 
vigorously condemned. 

In certain cases the older agents used to combat bacterial infection 
may have practical as well as historic value. In general, ointments 
should not be used on weeping surfaces where wet compresses are in- 
dicated. Burow’s solution, N.F., diluted 1:20, and potassium perman- 
ganate, 1:5000 to 1:12,000, have mild bacteriostatic activity and an 
extremely low sensitizing potential. Boric acid in saturated solution 
has similar properties, but it should not be used over large areas of 
an infant’s skin because of the possibility of absorption and systemic 
toxicity. Potassium permanganate should be used judiciously, since 
severe burns may result if the concentration becomes too high. It 
should be kept in mind that the drying out of moist compresses tends 
to increase the concentration of the chemical being used. 

Vioform, Sterosan, Quinolor, resorcinol, sulfur and ammoniated 
mercury are among the other available bacteriostatic agents. Their 
usefulness in the common pyodermas may not be great, but they do 
have value in some of the primary skin eruptions with mild secondary 
infection. 


SPECIFIC LOCAL THERAPY 
Impetigo Contagiosa 


Simple impetigo is a benign infection of limited extent if promptly 
and properly treated. The careful removal of crusts and the scrupulous 
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opening of vesicles and bullae are the key to successful treatment. 
Crusts can be softened with mild soap and water or hydrogen peroxide 
and then completely removed with sterile forceps. The surface should 
be gently patted dry and the ointment applied. As mentioned earlier, 
an ointment containing a combination of bacitracin, neomycin and 
polymyxin is excellent for this purpose. Clothing, towels and wash- 
cloths should be changed daily and kept separate from those of other 
children. The mother should carefully scrub her hands before and 
after treating the infected child. Because of the high probability of 
autoinoculation in infants and younger children, the remaining normal 
areas of skin should be covered with clean cotton clothing. If neces- 
sary, the infant’s arms should be restrained. 

Cultures may be obtained by removing a crust and swabbing the 
base or obtaining fluid from a pustule or vesicle. We feel that, ideally, 
cultures should be obtained in all cases, but realize the difficulty of 
obtaining them in private practice. At any rate, cultures should always 
be obtained in recurrent or resistant cases and in infections of the 
newborn. In a recurrent case nasal cultures of the youngster and his 
family should be obtained. 

In extensive cases of impetigo or in impetigo occurring in a debili- 
tated child systemic therapy should be considered. The antibiotic of 
choice will depend on the results of the cultures and bacterial sensi- 
tivity studies. 


Impetigo of Newborn and Dermatitis Exfoliativa 


Local treatment is similar to that outlined for simple impetigo. Cul- 
tures should be obtained from every infected infant and also from all 
personnel of the nursery, with emphasis on nasal cultures. Isolation 
of infected infants should be strict and based on reason as well as 
standard routine, for the very existence of a hospital epidemic indi- 
cates a defect in standard routine. Systemic therapy seems indicated 
in all but the mildest cases, and is again governed by the results of 
cultures and bacterial sensitivity studies. If the involvement is severe, 
careful attention must be paid to fluid and electrolyte balance, for an 
extensive skin infection in a young infant is physiologically similar to 
a severe burn. In such cases systemic therapy may be instituted before 
culture and sensitivity reports are available, a combination of peni- 
cillin and streptomycin or one of the broad-spectrum antibiotics being 
best. 

The ultimate prognosis for a given infant and for the whole nursery 
population is dependent on prompt and thorough investigation of the 
source of the microorganism, eradication of that source, and adequate 
treatment of infected infants. 
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Furfuraceous Impetigo 


Ammoniated mercury ointment (5 per cent) is the traditional 
remedy for this entity, and it often suffices. The new antibiotic oint- 
ments also have value and are preferred. In the recalcitrant or recurrent 
case, measures that prevent dryness of the skin, i.e., greasing, avoidance 
of primary irritants, administration of vitamin A plus the antibiotic 
ointments, are effective. 


Superficial Folliculitis 


The treatment is the same as that of simple impetigo except that 
hairs should be epilated. As previously stated, epilation is seldom 
necessary on the scalp. 


Ecthyma 


The therapy of ecthyma is essentially the same as that of simple 
impetigo, with emphasis again on thorough débridement of the area. 
Systemic antibiotics may be indicated because of the depth of the 
infection and the occasional presence of surrounding cellulitis and 
lymphangitis. In more chronic cases the presence of microaerophilic 
streptococci, resistant staphylococci and fungi should be ruled out by 
suitable cultures. 


Furuncle, Carbuncle, Paronychia, Felon 


There has been an essential change in the therapy of furuncles, in 
that early systemic administration of antibiotics may abort their course, 
but the basic surgical principle of incision and drainage still obtains 
when actual pus forms. Local application of heat plus systemic anti- 
biotics comprises the treatment of choice. 

Recurrent boils are now comparatively uncommon, but they pose a 
therapeutic problem. A plan of attack which has given fruitful results 
in these stubborn cases includes the following: (1) treatment or, if 
possible, elimination of systemic factors which may predispose to re- 
current pyogenic infection (anemias, blood dyscrasias, diabetes, and 
so forth); (2) routine use of a soap containing a bacteriostatic agent 
such as hexachlorophene; (3) thorough scrubbing of the skin during 
the daily bath with the application of 70 per cent alcohol to the skin 
after bathing; (4) use of cotton underwear with long sleeves and 
legs—fresh daily, and worn day and night; (5) cultures of the nose 
and the treatment of chronic nasal or respiratory infection; (6) avoid- 
ance of nose picking and the use of disposable tissues (rather than 
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handkerchiefs) to prevent droplet infection of the skin; (7) careful 
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washing of the hands after they have been contaminated by nasal 
secretions. 

In the few cases resistant to the foregoing routine we institute 
therapy with prophylactic sulfonamides or one of the broad-spectrum 
antibiotics. A nidus of infection outside the nose, throat or respiratory 
tract also may be the cause of recurrent furuncles in certain cases. 

Carbuncles, felons and paronychia are best treated by systemic 
antibiotics and surgical drainage. Detailed information on their therapy 
may be found in standard textbooks of surgery. 


Erysipelas 


Fortunately, the modern physician is seldom faced with this dis- 
tressing entity. Therapy consists in the systemic administration of 
antibiotics or sulfonamides. Penicillin or the broad-spectrum anti- 
biotics are probably the most effective. Supportive care is essential, since 
the victims are usually extremely toxic. 


Chronic External Otitis 


As mentioned earlier, chronic external otitis is usually the result of 
some dermatologic abnormality and a superimposed infection, acting in 
combination. Successful therapy depends on an intelligent attack on 
each of these causes, and if there is skin disease elsewhere it should 
be treated. Combinations of polymyxin and hydrocortisone have been 
effective in the treatment of the external otitis itself.* We have found 
that the addition of neomycin enhances the effects of hydrocortisone 
and polymyxin and gives excellent results in many stubborn cases. 
A suitable combination is as follows: polymyxin B sulfate, 1000 to 
2000 units; neomycin sulfate, 1 mg.; and hydrocortisone, 2 mg.; dis- 
solved in 1 cc. of sterile water and used as ear drops (Corticosporin— 
Burroughs Wellcome). As much debris should be removed from the 
auditory canal as possible, taking care not to inflict trauma, and 2 or 3 
drops of the solution instilled two or three times daily. 


Secondary Bacterial Infections 


A complete discussion of this group encompasses practically the 
entire field of dermatologic therapy and is far beyond the scope of this 
clinic. 

Suffice it to say that the treatment of a superimposed secondary in- 
fection of the skin should also include therapy for the underlying 
dermatosis itself. Little is gained when a secondary pyoderma is suc- 
cessfully treated only to recur within a few days because the primary 
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dermatosis was neglected. Parasitic infections (pinworms, pediculi, 
scabies), infantile eczema, contact dermatitis, the seborrheic state, 
and fungus or monilial infection are examples of underlying dermato- 
logic abnormalities which are commonly complicated by secondary 
infection. Indeed, almost any pruritic condition may lead to secondary 
bacterial infection of the skin in children. To treat the cutaneous in- 
fection without looking for and attempting to eliminate its predispos- 
ing cause virtually guarantees a treatment failure. 


SUMMARY 


An attempt has been made to outline the salient points of diagnosis 
and treatment of the common bacterial diseases of the skin and to 
review in a concise and practical manner the various changes that have 
occurred since the ready availability of effective antibiotics, nearly a 
decade ago. 
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VIRAL AND RICKETTSIAL DISEASES 
OF THE SKIN AND 
MUCOUS MEMBRANES 
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En general, advances in the field of 
microbiology have enhanced the physician’s diagnostic and therapeutic 
armamentarium in the day-to-day practice of medicine, whereas prog- 
ress in virology has been measured by steps in the basic understanding 
of viruses and in diagnosis. Up to this moment treatment of virus 
diseases has been hampered by the absence of any specifically effective 
virucidal agent. 

To suggest to the parent of a patient that a disease is caused by a 
virus is to imply that it is a bizarre infection of unknown etiology. The 
recent popularization of the poliomyelitis vaccine has improved the 
layman’s understanding of viruses but slightly. 

In its original sense a “virus” was any noxious agent capable of pro- 
ducing disease. In the latter part of the nineteenth century a “virus” 
implied an infectious agent which was ultramicroscopic. As the spec- 
trum of virology has enlarged, an exact, succinct definition has be- 
come more difficult, if not impossible. 

Viruses are a heterogeneous group of agents varying greatly in size, 
configuration and physiochemical make-up producing infection in 
human beings, plants, animals, bacteria and insects.®: °* ® Their de- 
pendence on living cells for growth and development is a common 
feature, for they lack the necessary enzyme systems of a complete 
organism. 


From the Department of Dermatology, Hahnemann Medical College, and the 
Children’s Hospital of Philadelphia. 
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Rickettsiae, of the family Rickettsiaceae, are, morphologically, pleo- 
morphic coccobacillary microorganisms with simple enzyme systems. 
They are more complex than viruses, but they, too, are not complete 
organisms, for they require living cells for growth and multiplication.® *° 

The Chlamydozaceae are intermediate in size between the largest 
viruses (molloscum contagiosum, smallpox) and the Rickettsiae (ric- 
kettsialpox).? To this group of organisms belong the agents producing 
lymphogranuloma venereum and probably benign lymphoreticulosis 
(cat scratch fever). 


TABLE 2. More Common Virus and Rickettsial Diseases of the Skin and Mucous 
Membranes of Children 





VIRUS DISEASES 
Warts Measles 
Molluscum contagiosum German measles 
Herpes simplex Third disease (Guthrie and Pessel) 
Herpangina Fourth disease (Duke’s disease) 
Varicella Fifth disease (erythema infectiosum) 
Herpes zoster Sixth disease (roseola infantum) 
Variola An unusual exanthem (Neva et al.) 


Vaccinia 
RICKETTSIAL DISEASES 
Rocky Mountain spotted fever Rickettsialpox 
CHLAMYDOZACEAL DISEASES 


Benign lymphocytic reticulosis (cat scratch fever) 


It is the purpose of this paper to discuss clinical features, diagnosis 
and treatment of the more common virus, rickettsial and chlamydo- 
zaceal diseases of the skin and mucous membranes seen in pediatric 
practice (Table 2). Measles, German measles and roseola will not be 
included, since the recognition of these diseases holds no mysteries for 
the pediatrician. The numerically named and uncharacterized, acute, 
contagious diseases of childhood will be briefly discussed. 


VIRAL DISEASES 
WARTS 


Warts are small benign tumors of the skin or adjoining mucous 
membranes produced by a specific viral agent which produces hyper- 
plasia of the affected epithelial cells. Cultivation of wart virus on 
chorio-allantoic membrane has been reported, but numerous other 
workers have failed to confirm this observation. Recently spherical 
bodies measuring 52 millimicrons in diameter were visualized from 
certain types of warts with the electron microscope.**: ° 
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Most evidence suggests that all the clinical varieties (Table 3) of 
warts are produced by the same virus. Accordingly, the inoculation of 
material from one type of wart can, with proper circumstances, pro- 
duce a wart of another type. The infectivity of warts was demonstrated 
by Ciuffo in 1907,!8 who produced warts by injecting a filtrate of wart 
material into the skin. Although spread by direct contact does occur, 
the incidence of infectivity is of a low order. 


TABLE 3. Classification of Warts According to Morphology and Location 





Common warts (verruca vulgaris) Filiform wart 
Plantar warts (verruca plantaris) Digitate wart 
Flat wart (verruca plana juvenilis) Mucous membrane wart (verruca accuminata) 


The incidence of infection is highest in the preschool and adoles- 
cent age groups. In a statistical study of the type of warts in 921 clinic 
patients the common wart was most frequently observed (71.6 per 
cent), followed by plantar warts (19.2 per cent) and flat warts (6.5 
per cent).*t About half of the patients had more than one lesion. 


Clinical Features 


Common warts are raised circinate lesions with a pitted, keratinized 
surface and a semitranslucent base measuring 3 to 10 mm. in diameter. 
Thrombosed capillary tufts are frequently seen as black pinpoint spots. 
They are commonly seen on the fingers and dorsum of the hands, but 
may appear anywhere on the glabrous skin. 

Plantar warts are, as the result of pressure, practically flat. They are 
often painful on weight bearing and may be inapparent because of an 
overlying callosity. If this is carefully pared away, the features of the 
common wart are observed. Early lesions are not covered by a callosity 
and may resemble deep-seated vesicles. Multiple warts are not un- 
common and when grouped in a mosaic pattern are referred to as 
mosaic plantar warts. 

Flat warts appear as small (1 to 7 mm.), flat, flesh-colored papules 
on the dorsa of the hands or face. They have a tendency to appear at 
the site of scratches in a linear distribution. 

Filiform warts are single fine projections (5 to 10 mm. in length) 
with keratinized tips and a sessile base. Groups of these single projec- 
tions are called digitate warts. These warts are uncommon in children. 

Mucous membrane warts are usually multiple, frequently confluent, 
pinkish or flesh-colored nonkeratinizing accumulation of many finger- 
like warty projections occurring in the moist areas around the anus, 
genitalia (Fig. 6), mouth and, occasionally, the eye. ‘These are more 
common in the early preschool age group (age two to four years). 
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Diagnosis 


For the most part the phy- 
sician is not confronted with 
a problem in differential di- 
agnosis. Occasionally, a pyo- 
genic granuloma will super- 
ficially resemble a common 
wart, but rapid growth, ab- 
sence of a pitted, keratinized 
P "~*~ surface and profuse bleeding 
a AR on slight trauma easily serve 
Fig. 6. Mucous membrane warts on genitalia of to differentiate the two. 

> as ae Gee A foreign body reaction on 
the sole will, on occasion, produce a slightly raised nodule with an 
overlying callosity with pain on weight bearing. However, when the 
callosity is carefully pared off, the characteristic structure and throm- 
bosed capillary tufts are not revealed. 

A type of painful plantar keratinized papule with an overlying cal- 
losity occasionally is seen in adolescents and must be differentiated 
from a plantar wart. 

The flesh-colored papule of flat warts may be mistaken for lichen 
planus. Magnification with a hand lens shows the typical warty pitted 
surface on the one hand, and a purplish, flat-topped, polygonal papule 
on the other. 





Treatment 


In the absence of any specific virucidal agent treatment boils down to 
psychotherapy or destructive modalities. No one method is the com- 
plete answer, and the treatment must be individualized according to 
the type, location and experience of the therapist. In the preschool and 
adolescent age groups some consideration must be given to the effect 
of painful, emotionally traumatizing methods. 

Cryotherapy. Compressed carbon dioxide snow shaped to the size 
of the lesions may be applied with heavy pressure for 30 to 60 seconds. 
A burning sensation is associated with the application and may persist 
for several hours. Many times the tumor is shed in the roof of the 
blister, which appears within 24 hours. Post-treatment discomfort may 
be readily controlled with codeine sulfate. 

Electrosurgery. Combined electrodesiccation and curettage is a pain- 
ful but uniformly satisfactory nonscarring modality in experienced 
hands. The area is infiltrated with one per cent procaine and the elec- 
trode placed within the lesion and sparked until the steam from the 
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heat produces a zone of cleavage. The wart is then carefully cut off 
with a pair of iris scissors and the remaining soft tumor thoroughly 
curetted. Pressure is maintained to prevent bleeding and the base 
lightly desiccated, after which an anticoagulant and Achromycin oint- 
ment is applied. 

Chemosurgery. Application of various chemicals is a safe, painless, 
nonscarring method useful in the treatment of common and plantar 
warts. One satisfactory routine is as follows: 


1. Pare down the keratinized portion of the lesion as far as possible. 

2. Apply liquefied phenol with an applicator stick followed by fuming nitric acid. 
The combination of the two produces a sizzle, a puff of smoke and a slight burning 
pain, depending on how much keratin was pared off. 

3. Forty per cent Salicylic Acid Plaster (Duke) covered by fixed adhesive dress- 
ing which remains in place for four to seven days. 


The number of such treatments depends upon the severity of the 
local reaction and varies from one to six. 

Daily application of a formalin-containing ointment occasionally 
works well if the fixed keratin is pared off every five to seven days. 


Formalin solution .......... 6.0-12.0 (20-40% ) 
Hydrophilic petrolatum, 
USP AV, 00 MORE .....5.; 30.0 


Forty per cent Salicylic Acid Plaster (Duke) applied repeatedly be- 
neath a fixed dressing for periods of five to seven days, when combined 
with paring, produces marked keratolysis and is worth trying, particu- 
larly on mosaic plantar warts. 

Saturated solution of trichloracetic acid is useful in planing down 
the lesions of flat warts. The acid is carefully applied with a sharply 
pointed applicator stick, care being exercised to limit the application 
to the lesion. To prevent flow of acid to the surrounding skin, the 
applicator stick should not have a drop of liquid at the tip. Painted 
lesions turn white a few minutes after application, and in several days 
a superficial eschar forms and falls off. This treatment may be re- 
peated if necessary. Since a strong peeling agent presents danger in 
children, extreme caution should be exercised in application and re- 
moval after treatment so that contamination by an unexpected move 
or by hand is prevented. 

Surgery. Excision is a more radical approach for common and plan- 
tar warts than is necessary and is undesirable because of a high re- 
currence rate and subsequent scarring. 

X-Ray. In experienced hands conventional superficial x-ray (60 to 
100 kilovolts, half-value layer 0.4 to 1.4 mm. of aluminum) or radium 
therapy has been used with success, but because of late sequelae (radio- 
dermatitis, growth arrest from epiphysial damage) occasionally observed 








526 VIRAL AND RICKETTSIAL DISEASES OF THE SKIN 


it is doubtful whether such a potentially hazardous modality is ever 
justified. 

Supersoft x-ray (10 to 14 kilovolts, half-value layer 0.016 to 0.032 mm. 
of aluminum) is an effective and safe type of x-ray. Because of the 
soft quality of the irradiation it is 98 per cent dissipated in the upper 
3 to 4 mm. of the skin, thereby avoiding damage to underlying epi- 
physes and blood vessels. 

Psychotherapy. Pure suggestion is sufficient to clear 30 to 50 per cent 
of warts. Most patients, before consulting their physician, have tried 
some method of treatment which amounts to suggestion. Therefore 
in this “selected” group of patients the chance of cure by suggestion 
is not good. Various types of “specific treatment” (bismuth injection, 
oral vitamin A, and so on) when used under adequately controlled 
circumstances are not so “specific.” Painting of lesions with a fluores- 
cent dye (fluorescein) and irradiating in a darkened room with the 
Wood's lamp is a dramatic and suggestive approach which is some- 
times effective in children. 

Mitotic Poisons. Locally applied podophyllin is the method of choice 
in the treatment of moist warts. 


PRED, Sas Situ eac renee mapeens 6.0 (20%) 
Compound tincture of benzoin, to make 30.0 


The inflammatory reaction on surrounding normal mucous membranes 
can be minimized by careful application and removal by cleaning six 
hours after treatment. The application may be repeated at three to 
five day intervals as necessary. Podophyllotoxin, the active principle, 
is inactivated by keratin and, therefore, is valueless in the treatment 
of other varieties of warts. Caution should be exercised to avoid finger 
contamination and spread to the eye. 


MOLLUSCUM CONTAGIOSUM 


Like warts, molluscum contagiosum is a benign tumor of the skin 
primarily infecting preschool and adolescent age groups, but, unlike 
warts, mucous membranes are uncommonly involved. The infection is 
produced by a brick-shaped**: °? elementary body measuring 300 by 
220 millimicrons® which grows and develops in the cytoplasm of the 
epithelial cell. This virus is the largest virus that infects man. 

In inoculation experiments with filtered molluscum tissue extracts 
lesions can be produced in human volunteers only irregularly after 
an incubation period of 14 to 50 days,**: 7% suggesting that there is a 
high incidence of inapparent infection. Infectivity is of a relatively low 
order, although instances of infection in mother and infant are ob- 
served. 
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Clinical Features 


One observes multiple, waxy papules varying in size from 2 to 10 mm. 
with a central umbilication, and located anywhere except the palms 
and soles (Plate III). The tumors may arise rapidly or appear in crops 
over a considerable period of time, reaching maturity in several 
months. Many times older lesions resolve spontaneously after an in- 





Fig. 7. Dermatitis reaction on flexural surface with molluscum contagiosum. 


flammatory reaction which suggests secondary infection. An erythema- 
tous, scaling dermatitic reaction occasionally appears on the surround- 
ing normal skin where the tumors occur in intertriginous areas (axilla, 
popliteal space’ (Fig. 7). 


Typical molluscum contagiosum causes little confusion in differential 
diagnosis, although occasionally flat warts, nonpigmented nevi or 
nevoxantho-endothelioma may resemble them superficially. In mol- 
luscum the lateral compression test (squeezing with the fingernails of 
opposing fingers tends to make the molluscum body “pop out” of the 
tumor) is positive, whereas in other papules it is negative. 


Treatment 


Success has been reported with broad-spectrum antibiotics and sul- 
fonamides in uncontrolled clinical experiments. It is doubtful, however, 
whether the molluscum contagiosum virus behaves differently from 
other viral agents in its response to antibiotic and chemotherapeutic 
agents. 
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Simple shelling out of the molluscum body, using a pointed scalpel 
blade or an acne stilet to prick the base of the papule, is effective, rela- 
tively painless treatment. Bleeding is controlled with a small piece of 
Gelfoam (Upjohn Company), and the removal site heals without scar- 
ring within one week. This procedure is well tolerated in all except the 
most apprehensive child. If many lesions are present, they may be 
done in stages, doing five to 10 lesions at a time or all at once under 
general anesthesia. 


HERPES SIMPLEX 


The common “fever blister” and its relation to the herpes simplex 
virus is well known by all physicians. Few, however, fully appreciate 
how ubiquitous the virus is in man’s environment and how varied the 
manifestations of infection may be. Herpes virus is one of the older 
parasites known to infect man, and the rarity of serious complications 


WOST-PARASITE RELATIONSHIP OF 
WERPES SIMPLEX VIRUS 


SUSCEPTIBLE HOST (NO CIRCULATING NEUTRALIZING ANTIBODIES) 


CLINICAL PRIMARY INFECTION (<15%) INAPPARENT PRIMARY INFECTION (>85%) 
CIRCULATING NEUTRALIZING ANTIBODIES CIRCULATING NEUTRALIZING 
APPEAR DURING CONVALESCENCE ANTIBODIES APPEAR 


CARRIER STATE 


CIRCULATING NEUTRALIZING ANTIBODIES AND VIRUS PERSISTS 


RECURRENT INFECTION 


Fig. 8. Host-parasite relationship of herpes simplex virus. 


arising from an infection attests to the almost perfect host-parasite 
relationship (Fig. 8). According to various observers,!* ® 65 to 90 
per cent of the population have neutralizing antibodies, yet the in- 
frequent clinical picture of primary infection suggests a fine balance 
acquired through many centuries of close coexistence. The thousand 
family study,®* wherein the incidence of apparent infection was ap- 
proximately 15 per cent, suggests that statistics from outpatient and 
hospital experience lead to false impressions about the frequency of 
clinically apparent infection. 

This relatively large (175 millimicrons), spherical-shaped, elemen- 
tary body’® has been studied extensively because it can be adapted 
readily to a wide range of laboratory hosts. 

Primary infections are rarely seen in the first six months of life, for 
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most infants are born with passively transferred neutralizing antibodies 
against herpes simplex. Since these antibodies persist for approximately 
four months, it is not surprising to see a low level of antibodies from 
four months to two years, but by five years the adult level is ap- 
proached* (Fig. 9). In primary infections the circulating neutralizing 
antibodies appear by the fifth to seventh day (Fig. 10) and fluctuate 


Fig. 9 
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Fig. 9. Incidence of herpes neutralizing antibodies in the blood of 131 children. 
Numbers in each box indicate number of children tested at each age group. (From 
T. F. M. Scott, L. Coriell, H. Blank and C. F. Burgoon.) 

Fig. 10. Levels of herpes neutralizing antibody in 31 children at different periods 
after the onset of their primary infection. (From T. F. M. Scott, L. Coriell, H. Blank 
and C. F. Burgoon.) 

Fig. 11. Neutralizing antibody level in 3 adults with recurrent herpes simplex. 
(From T. F. M. Scott, L. Coriell, H. Blank and C. F. Burgoon.) 


throughout childhood, becoming established in later life.'* ® In spite 
of significant levels of antibodies, recurrent infections occur frequently® 
(Fig. 11). 


Clinical Features 


Infections with herpes virus are divided into two main groups: pri- 
mary infection and recurrent infection (Table 4). Primary infection 
occurs in patients with no circulating neutralizing antibodies at the 
outset of the infection, while recurrent infection occurs in the pres- 
ence of a significant level of antibodies. Recurrent infection in a 








530 VIRAL AND RICKETTSIAL DISEASES OF THE SKIN 


































TABLE 4. Classification of Primary and Recurrent Herpes Simplex Infections 


PRIMARY INFECTION 





Skin (damaged) 
Eczema herpeticum (atopic dermatitis, seborrheic der- 
matitis, intertrigo, etc.) 
Traumatic herpes (burns, abrasions, lacerations, etc.) 
Mucous membrane (no apparent damage required) 
Acute herpetic gingivostomatitis 
Acute herpetic vulvovaginitis 





Central nervous system Meningoencephalitis 





Visceral Disseminated visceral disease (liver, spleen, adrenals, 
kidney, brain, lungs, gastrointestinal tract) 





RECURRENT INFECTIONS 





Triggered by various excitants—fever, sunburn, gastrointestinal upset, emotional 
stress, etc. 





Fever blisters 
Genital herpes 
Dendritic corneal ulcers 


parent is usually the source of virus for a primary infection in children. 
The incubation period averages about five to 10 days. Primary infection 
in a susceptible host (nonimmune) is associated with either a clinically 
apparent infection or an inapparent infection without clinical disease. 
While primary infection usually occurs in the first five years of life 
(Fig. 9), it is most frequently (approximately 85 per cent) an inap- 
parent infection. 

The clinical disease produced in a nonimmune host varies with the 




























HOSPITAL DAY 
123 48 6 7 86 9 10 tt 12 13 4 15 6 17 18 19 
106° : 
“a TEMPERATURE n2se 2 
wv 
a 
ioe 3 
103° ~ 
mm 
102° i268 » 
bj 
101° 
_ 64 8 
" 
anwrigoor TITER coe « 
9 nie 5 
Se eee > 
PROCAIN PENICILLIN G 300000 units 220 a 
AUREOMYCIN ook 420 a 
4.¥. 84000 & PLASMA - = S 
' 2 3 4 $6 . F © 9 0 2 13 14 1 #16 «67 (618 Of 
¢ ¢ ¢ + WEW VESICLES 
+ + + SPECIFIC INCLUSION BODIES 


Fig. 12. Typical clinical course with a primary herpetic infection (eczema herpeticum ). 
(From H. Blank and M. Buerk.) 
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Fig. 14. Eczema herpeticum superimposed on an intertriginous dermatitis. (Children’s 
Hospital of Philadelphia. ) 


site of infection, but the systemic reaction and the course associated 
with the viremia are identical. The temperature rises alarmingly and 
ranges between 103 and 105° F. for seven to 10 days, after which it 
slowly falls by lysis (Fig. 12). 
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Primary and recurrent infections are classified according to the type 
of clinical picture produced by the infection (Table 4). For practical 
purposes, recurrent infections are not a problem in pediatric practice. 

Eczema Herpeticum. In 1887 Kaposi first described a varicelliform 
eruption with a systemic reaction in infantile eczema (atopic derma- 
titis) and without knowing the cause suggested “eczema herpetiforme” 
as a name.** We now know that the same clinical picture may be 





Fig. 15. Acute herpetic gingivostomatitis with scattered skin lesions in perioral area. 
(Children’s Hospital of Philadelphia. ) 


produced on skin damaged by any dermatitic reaction (atopic derma- 
titis [Fig. 13], seborrheic dermatitis, intertrigo [Fig. 14] and others). 
As in most primary infections, the source of virus in these cases can 
usually be traced to a recurrent herpes infection in some member of 
the household. 

Traumatic Herpes. Skin injury that is produced by burns, lacerations 
or abrasions is occasionally the site of an inoculation type of primary 
herpes. There is a marked systemic reaction, regional lymphadenopathy 
and isolated vesiculobullous lesions at the site of trauma as well as a 
zosteriform distribution on the surrounding normal skin. In occasional 
instances, after healing, the affected area is the site of subsequent re- 
current herpes infections.®* 
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Acute Herpetic Gingivostomatitis. Gingivostomatitis is the most 
common manifestation of primary infection®® in the six month to six 
year age group. It is associated with a marked temperature elevation, 
refusal to eat, whitish plaques on the gingival and buccal mucous 
membranes and marked erythema and edema of the gingiva (Fig. 15). 
In infants, dehydration and acidosis occur because of the pain in the 
mouth associated with feeding. The gingival changes and whitish 





Fig. 16. Vulvovaginitis. 


plaques serve to differentiate this from mucous membrane lesions of 
erythema multiforme, herpangina, aphthous stomatitis and thrush. 

Vulvovaginitis. Primary infection of the skin and mucous membranes 
of the vulvovaginal area is ushered in with the appearance of whitish 
plaques on the mucous membrane, isolated vesicles on an erythematous 
base, inguinal lymphadenopathy and a systemic reaction.® The infec- 
tion must be differentiated from gonoccal vaginitis, an erosive type of 
diaper dermatitis (p. 759 ff.), and the lesions of recurrent herpes 
simplex (Fig. 16). 

Recurrent Herpes. Recurrent infections are characterized by the ap- 
pearance of grouped vesicles on an erythematous base after a 24 hour 
prodrome of burning or itching. Although lesions are more commonly 
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TABLE 5. Laboratories Routinely Performing Diagnostic Procedures* 


EAST COAST 





Diagnostic Laboratory Dr. Seymour S. Kalter 

Massachusetts State Department of Public Department of Bacteriology and Parasi- 
Health tology 

281 South Street College of Medicine 

Jamaica Plains, Massachusetts State University of New York 


Syracuse, New York 
Dr. Irvin Gordon 


Laboratories for Virology Dr. Klaus Hummler 

Division of Laboratories & Research Virus Diagnostic Laboratory 

New York State Department of Health Children’s Hospital of Philadelphia 
Albany 1, New York 1740 Bainbridge Street 


Philadelphia 46, Pennsylvania 
Dr. Gustav Steffen 


Virus & Rickettsial Laboratory Dr. Julius Goldberg 

Bureau of Laboratories Virus Diagnostic Laboratory 

New York City Department of Health Medical College of South Carolina 
Foot of East 15th Street 16 Lucas Street 

New York City Charleston 16, South Carolina 


Dr. Herbert R. Morgan 
Rochester Health Bureau 
Laboratories 

University of Rochester School of Medicine 
Rochester, New York 











MID-WEST 
Dr. A. Milzer Dr. Harry B. Harding 
Department of Microbiology Affiliated Hospitals 
Michael Reese Hospital Northwestern University Medical School 
Chicago, Illinois Chicago, Illinois 
Dr. H. J. Shaughnessy Dr. Henry Bauer 
Division of Laboratories State Health Laboratories 
Illinois Department of Health University of Minnesota 
Chicago, Illinois Minneapolis, Minnesota 

SOUTH 





Diagnostic Laboratory 
Commonwealth Disease Center 
Montgomery, Alabama 





SOUTHWEST 





Texas State Health Department Virus Research Laboratory 
Bureau of Laboratories University of Texas 
Austin, Texas Medical Branch 


Galveston, Texas 
4th Army Area Medical Laboratory 
Fort Sam Houston, Texas 
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TABLE 5. Laboratories Routinely Performing Diagnostic Procedures* (Continued) 


WEST COAST 





Dr. Edwin H. Lennette Dr. Alfred Lazarus 

Viral & Rickettsial Disease Laboratory Department of Public Health & Prevent- 
1392 University Avenue ive Medicine 

Berkeley 2, California University of Washington 


Seattle 5, Washington 
Dr. Charles Pait 
Los Angeles City Department of Health 
10975 Wilshire Boulevard 
Los Angeles 24, California 





ROCKY MOUNTAIN 





Rocky Mountain Laboratory 
Hamilton, Montana 


* Detailed instructions for collection and shipping of specimens are given in the book 
on diagnostic methods published by the American Public Health Association.** 





seen on the lips, they may occur anywhere on the skin. The vesicles 
are dry with yellow crusting, usually clearing completely within seven 
to 14 days. Recurrent episodes are triggered by such varied excitants 
as ultraviolet exposure, emotional stress, gastrointestinal upset, food 
allergy or mechanical trauma. 

Recurrent herpes followed by erythema multiforme (see p. 772) 
has been observed on numerous occasions. In one case with recurrent 
erythema multiforme following “fever blisters’ we were able to pre- 
cipitate an episode of erythema multiforme within 96 hours of an 
intradermal skin test. The skin test antigen was derived from the HF 
strain of herpes simplex grown on the chorio-allantoic membrane of 
an embryonated egg.'® 

For many years herpes simplex virus was thought to be the cause of 
recurrent aphthous stomatitis, but virus isolation, serologic studies or 
biopsy material has failed to substantiate this impression." 


Diagnosis 

The clinical picture of primary and recurrent herpetic infections is 
so characteristic that little difficulty is encountered in obtaining a diag- 
nostic impression, yet the diagnosis is established in the laboratory. 


Cytology 


A smear prepared from the base of a fresh vesicle or plaque is a 
simple, rapid diagnostic procedure. After reflecting the roof of a fresh 
vesicle the fluid is gently blotted up, the floor of the vesicle gently 
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scraped with a scalpel blade, smeared on a slide, air-dried, methyl- 
alcohol fixed, Giemsa stained and examined under the microscope. 
Even at low power, multinucleate epithelial giant cells are easily recog- 
nized® (Fig. 17). 

A skin biopsy shows an intraepidermal vesicle with intranuclear 
inclusion bodies and giant, multinucleate epithelial cells. Even though 
the smear and biopsy findings are indistinguishable from those of 





» ~ a 
Fig. 17. Giant multinucleate epithelial cells from a fresh mucosal lesion in acute 
herpetic gingivostomatitis, stained with Giemsa. 


varicella and zoster, they aid greatly in differential diagnosis of other 
vesicular diseases. 


Virus Isolation 


This is a relatively simple procedure in a properly equipped labora- 
tory (Table 5). Virus can be isolated only from fresh vesicles, but may 
be recovered from the mouth in gingivostomatitis for a relatively long 
period.’ 


Serology 


Demonstration of a rise in titer of circulatory neutralizing antibodies 
in acute and convalescent serums is the only absolute method of dif- 
ferentiating between primary and recurrent infection. 
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Treatment 


None of the antibacterial agents has shown any antiviral effect in 
adequately controlled laboratory and clinical studies. Any treatment, 
therefore, of primary infections is supportive and prophylactic. 

Fluid and electrolyte balance should be carefully controlled by par- 
enteral fluids or whole blood. A broad-spectrum antibiotic (Achro- 
mycin) is indicated to discourage secondary bacterial invasion. 

Pain on feeding can be a problem with acute gingivostomatitis, but 
may be controlled by local application of a surface anesthetic just be- 
fore mealtime. 

PON ac wewekcuunedsceratys 0.15-0.3 (0.5-1%) 
Distilled water, to make .......... 30.0 

Treatment of acute vesicular lesions resolves itself into the treatment 
of an acute dermatitis. Moist compresses with an aqueous solution of 
one of the quaternary compounds (Ceepryn 1:4000) is advised because 
of the virucidal properties of this group of chemicals. 

Since experimental infection in animals is enhanced by preparation 
with corticoids, it is probably best to avoid these drugs during the 
acute stages of the infection. In an overwhelming infection, however, 
such therapy may be necessary as a lifesaving measure, but should be 
combined with large doses of gamma globulin intramuscularly. 

During the acute phase the occasional recurrent herpetic infection 
is treated with a shake lotion (calamine lotion, U.S.P. XV) and an 
emollient during the stage of scaling (hydrophilic petrolatum, U.S.P. 
XV). Frequent recurrences in children are uncommon, but when 
they do occur efforts to find and eliminate the excitant are indicated. 


HERPANGINA 


In ordinary circumstances the virologist is given material from a 
patient with a definite clinical picture of suspected viral etiology and 
is asked to isolate the virus. In isolating a previously unidentified virus 
from feces of children being studied for poliomyelitis Dalldorf and 
Sickles*® found themselves in the unusual position of searching for a 
disease to fit the virus they had isolated. This new agent, which pro- 
duces muscle necrosis in suckling mice, was recovered from children 
in New York and was named Coxsackie virus after the town in which 
they lived. 

Since the original isolation of the virus approximately 20 distinct 
serologic strains®® producing such previously described clinical en- 
tities as herpangina,’* pleurodynia, aspetic meningitis and nonspecific 
febrile disorders have been isolated. 

The physical properties of the various strains are indistinguishable 
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so that identification requires serologic study. The elementary body 
has been reported to measure 37 millimicrons in diameter, with a 
tendency to be arranged in hexagonal clusters.'® 


Clinical Features 


Approximately a quarter of a century before the isolation of the 
Coxsackie virus Zahorsky™* described a specific summertime disease 
usually beginning with a temperature elevation (100 to 104° F.), 
vomiting and sore throat after an incubation period of two to nine 
days. Six to 20 small (1 to 2 mm.) whitish papules or vesicles with an 
erythematous halo appear on the soft palate, anterior pillars, tonsils or 
posterior pharyngeal wall, become punched-out erosions within 12 to 
24 hours and heal completely in five to seven days (Plate III). 


Diagnosis 

Confusion may arise in differentiating the lesions from those of 
aphthous stomatitis or acute herpetic gingivostomatitis. The absence 
of systemic reaction with aphthae except when associated with cyclic 
neutropenia, the marked erythema and edema of the gingiva in acute 
gingivostomatitis and, finally, a cytologic smear® serve as differential 
points. 


Virus Isolation 


Early in the course of the infection the virus can be isolated from 
pharyngeal washings. Suckling mice infected with the material con- 
sistently show degeneration and necrosis of skeletal muscle. 


Serology 


Serologic studies for complement-fixing and neutralizing antibodies 
are available in all adequately equipped virus diagnostic laboratories 
(Table 5). 


Treatment 


Except for symptomatic treatment in this benign, self-limited in- 
fection, no specific treatment is necessary. 


VARICELLA, HERPES ZOSTER 


In the light of current virologic evidence the virus producing chicken- 
pox and zoster is considered to be one and the same. Although the 
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theory does not explain all phenomena associated with these infections, 
yet clinical and experimental evidence lends strong support. Accord- 
ingly, zoster is a “recurrent infection” in a patient who had a previous 
experience with the virus. In some respects this is similar to the re- 
current manifestations of herpes simplex following primary infection. 
In both instances infection occurs most commonly during childhood. 

In 1909 von Bokay” suggested the possible close relationship be- 
tween varicella and zoster. Since then many instances of varicella 
occurring in contacts of patients with zoster have been reported, while 
the reverse has been much less commonly observed. 

Kundratitiz*® demonstrated that fluid from fresh zoster vesicles in- 
jected intradermally in children under six years of age would produce 
clinical varicella or localized lesions after an incubation period of nine 
to 12 days. This experiment has been confirmed by numerous other 
observers. 

Chickenpox occurs most frequently in children between one’ and 
five years, although it has been reported in the immediate neonatal 
period when the mother had the infection at the time of delivery.‘ 
On the other hand, zoster was observed in a series of 200 cases!® in 4.5 
per cent of children under five years of age, 4 per cent from five to 10 
years and 10 per cent in 10 to 20 years of age. 

The elementary bodies of zoster and varicella are round or brick- 
shaped, measuring approximately 210 millimicrons in diameter, are 
indistinguishable under the electron microscope** and are most numer- 
ous within the 24 hours following the appearance of a vesicle. Although 
scattered reports have suggested that the virus can be propagated in 
animal hosts, only investigators using human cells have been able to 
repeat their work.?® 7 

Zoster has been arbitrarily divided into the primary type, occurring 
spontaneously, and the secondary type, associated with some traumatic 
episode or triggered by such excitants as leukemia, cord tumor, and 
so forth. In both types the clinical picture, virologic studies and histo- 
pathology are indistinguishable. 


Clinical Picture of Varicella 


The exanthem associated with the viremia of chickenpox is well 
known to pediatricians. After an incubation period of 13 to 17 days 
pyrexia and vomiting may occur, but usually the tense, clear, single 
vesicles on an erythematous base are the first sign of infection. In 
contrast to smallpox, the highest concentration of lesions is on the 
trunk, although they may be seen on all skin and mucous membrane 
surfaces. They are in various stages of development—some tense 
vesicles, others with umbilicated center—and they usually clear with- 
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out scarring in seven to 10 days. Pruritus and scratching may be the 
cause of secondary infection, which is probably responsible for the in- 
frequent scarring. 

Complications in a series of 2534 patients at the Willard Parker 
Hospital'* were primarily those of secondary bacterial invasion of the 
skin. However, a serious viral type of pneumonia and encephalo- 
myelitis were occasionally observed. 


Clinical Picture of Zoster 


Herpes zoster is not uncommon in pediatric practice, although the 
course of the disease is benign, self-limited and uncomplicated by post- 
zoster neuralgia.’° During the last few days of the 10 to 14 day incuba- 
tion period a temperature elevation or burning and itching may be 
experienced in the dermatome soon to be affected. 

Grouped erythematous papules usually distributed unilaterally over 
one or more dermatomes appear, becoming vesicles in 12 to 24 hours 
and subsequently pustules (Plate I). Regional lymph nodes are en- 
larged and tender, but show nonspecific changes on histopathologic 
examination. In children a rapid course is usually observed, with all 
lesions appearing in 24 to 48 hours and complete resolution within 
seven to 10 days. As in adults, the dorsal and lumbar segments are most 
frequently involved.’® Any area of skin or mucous membrane may be 
involved, and, occasionally, a generalized varicelliform eruption may be 
seen along with the segmental distribution. 


Vesicular eruptions of the skin and mucous membranes such as 
erythema multiforme, vaccinia, smallpox, drug eruption may be a 
source of confusion in differential diagnosis. 


Cytology 


Skin scrapings from a fresh vesicle will reveal giant multinucleate 
epithelial cells* (see p. 535). Histopathologically, skin sections from 
both varicella and zoster show intercellular edema, ballooning of the 
cytoplasm and intranuclear inclusion bodies in the epithelial cells. 


Virus Isolation, Serology 


These are purely investigative procedures and are not routinely done. 
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Treatment 
Chickenpox. In chickenpox the treatment is symptomatic with local 
therapy only for relief of pruritus or control of secondary bacterial 
invaders. 
OT eT Tere 0.6-0.12 (0.1-0.2%) 
Calamine lotion, U.S.P. XV, to make . . .60.0 
During the regressive scaly phase an antipruritic emollient is indi- 
cated. 


pe eee ene re pe crear ars reas wt 0.6-0.12 (0.1-0.2%) 
ere ee 12.0 (20%) 


Hydrophilic petrolatum, U.S.P. XV, to make 60.0 

Secondary infection may be controlled by local antibacterial oint- 
ment (Achromycin) or, if widespread, systemic administration of a 
broad-spectrum antibiotic (Achromycin) is indicated. 

Herpes Zoster. Much has been written concerning the specificity of a 
host of agents for the treatment of zoster. Recent controlled studies 
suggest that the course of the disease is not materially affected by 
therapy.!7 

Symptomatic treatment is indicated, and application of physiologic 
saline compresses during the acute phase is helpful. 

A simple shake lotion with iodochlorohydroxy quinoline (Vioform 
1 to 3 per cent) may be added to prevent secondary pyoderma. 


WN. 6 566 5S isin dn ep coins caine sins nks 1.2-3.6 (1-3%) 
Calamine lotion, U.S.P. XV, to make ...... 120.0 


During the stage of regression an emollient ointment is indicated. 


Co ee er eee rere 20.0 (20%) 
Hydrophilic petrolatum, U.S.P. XV, to make .... 120.0 
Treatment of eye involvement should be carried out with the help 
of an ophthalmologist. 


VARIOLA, VACCINIA 


In this country the practice of vaccination has so limited smallpox 
that experience with this infection is rare, indeed; complications arising 
from vaccination, while uncommon, are worthy of discussion. 

The probability that one or two separate viruses produce cowpox and 
vaccinia and a second or third virus, as the case may be, produces 
smallpox has been the subject of considerable discussion. For the 
purpose of this discussion suffice it to say that the Virus Subcommittee 
of the Sixth International Congress of Microbiology (1953)** con- 
cluded that vaccinia and cowpox are produced by two separate viruses. 
The morphologic appearance of these three viruses is indistinguishable, 
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all having the brick-shaped appearance of the pox group of viruses. The 
elementary bodies are within the range of visibility with the light 
microscope, and their ability to take certain aniline dyes has been used 
as one method of diagnosis. The rectangular shape of the large elemen- 
tary bodies (260 by 210 millimicrons) with electron microscope visuali- 
zation is obvious.” 4° 

Smallpox is one of the older recognized infectious diseases of man. 
The Jennerian observation that cowpox infection in dairy workers 
seemed to protect against smallpox was one of the earliest steps in 
preventive medicine. Vaccination with lymph from clinical cases of 
smallpox was practiced (variolation) prior to cowpox vaccination. 


Clinical Picture 


After an incubation period of six to 27 days (average 12 days) 
transient macular, papular or petechial lesions, sudden temperature 


PRE-ERUPTIVE | ERUPTIVE PHASE SCABBING PHASE 
PHASE 6-8 DAYS 10-20 DAYS 
2-3 DAYS 
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Fig. 18. Typical clinical course of smallpox. (From C. H. Kempe and A. S. Benenson: 
Smallpox and Vaccinia. Pediat. Clin. North America. ) 


99 








elevation, headache, backache and vomiting may be observed. On the 
third or fourth day of the disease the eruptive phase begins with a 
maculopapular lesion predominantly on the face and extremities, and 
leukopenia. Characteristically, the patient feels better, the tempera- 
ture drops, and by the fifth to sixth day the vesicles appear followed 
by pustules on the seventh and eighth days. Resolution begins by the 
ninth day and is associated with pitted scars at the site of previous 
lesions. 
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During the pustular stage there is a secondary rise in temperature 
(103 to 105° F.) accompanied by toxemia, malaise, delirium, coma 
and leukocytosis. In previously vaccinated patients or in patients re- 
ceiving antibiotics the secondary temperature elevation is minimized 
(Fig. 18). 


Diagnosis 

During epidemics a clinical awareness makes diagnosis easy, but in 
isolated cases the diagnostic boat may be missed. From the public 
health standpoint early diagnosis is imperative, for to prevent spread, 
vaccination of contacts must be carried out within three days. 

Differential diagnosis in the pre-eruptive phase should include in- 
fluenza, dengue, typhoid; in the early eruptive phase, drug eruption, 
measles, and later, hemorrhagic varicella, erythema multiforme, septi- 
cemia with petechiae, and blood dyscrasias. 


Cytology 


No diagnostic cytologic changes are observed, although smears 
stained with Giemsa or Paschen stain offer a simple, rapid method 
demonstrating directly the elementary bodies with a light microscope. 
Complement-fixation test using material from the skin as antigen is 
also a useful, rapid diagnostic tool.** The virus might also be demon- 
strated under the electron microscope.*® 


Serology 


Antihemagglutinin and complement-fixing antibodies may appear as 
early as the second day of illness during the pre-eruptive phase and 
increase to a high titer by the ninth day. In fulminating infections this 
initial antibody response may be poor or delayed. 


Virus Isolation 


Inoculation of material on chorio-allantoic membrane of the em- 
bryonated egg offers a rapid means of identification (72 hours). 
Demonstration of cytoplasmic inclusion in the epithelial cells of the 
nictitating membrane of a scarified rabbit cornea two to three days 
after inoculation is also a reliable means of diagnosis. 


Treatment 

Supportive treatment with administration of a broad-spectrum anti- 
biotic (Achromycin) is indicated to prevent secondary bacterial com- 
plications. It is well to note that the prognosis should be guarded and 
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that the over-all mortality rate is 30 per cent in children.** Hyper- 
immune vaccinia gamma globulin in hemorrhagic or confluent smallpox 
may be indicated for both treatment and prevention of disease in close 
contacts of the patient.*? 

If adequate control measures are to be instituted among the con- 
tacts, it is best to ignore history of recent vaccination in all except 
those who have evidence of a recent successful vaccination. Strict 
isolation in a contagious unit is necessary until all crusts have fallen 
off, realizing that the virus is a relatively hardy one and may persist 
under proper circumstances for as long as one year in dried crusts.”® 

Prophylactic vaccination of contacts within three days of contact will 
wholly protect against infection, within four to seven days will modify 
more or less, and within seven to 14 days have no effect.** Caution is 
to be exercised in interpreting immune reactions to smallpox vaccination, 
remembering that allergic sensitivity possibly to virus protein can 
produce an erythematous and even vesicular reaction at the site of 
inoculation in 24 to 72 hours.* The only reliable method of evaluating 
such reactions is to show that the same batch of vaccine produced 
primary reactions in other persons, although in a true vaccinoid reaction 
the maximum reaction occurs after 72 hours. 


Cutaneous Complications of Vaccination 


Vaccination against smallpox is done routinely on all persons in this 
country, yet the percentage of untoward reactions is low. Except for 
postvaccinal encephalitis, the complications involve the cutaneous sys- 
tem, and include generalized vaccinia, eczema vaccinatum, accidental 
vaccination, progressive vaccinia and the erythema multiforme syn- 
drome. 

Vaccinia. In the course of the usual vaccinal reaction, temperature 
elevation and malaise are probably associated with a stage of viremia. 
In rare patients a generalized vaccinal eruption appears on the sixth 
to fourteenth day after inoculation. The lesions have the general 
morphology of the usual vaccinal reaction, and virus may be isolated 
from the skin lesions, but they heal without significant scarring unless 
secondary pyoderma occurs. Late vaccination of the mother during 
pregnancy will occasionally produce congenital vaccinia in the fetus.** 4° 

Eczema Vaccinatum. Kaposi** originally described eczema herpeti- 
forme, but it was in recent years that it was shown to be a manifestation 
of first contact with either vaccinia or herpes simplex virus. 

Six to 14 days after vaccination or contact with a vaccinated patient 
the nonvaccinated youngster with a dermatitic reaction on the skin 
comes down with an acute febrile illness characterized by an erythema- 
tous vesicular eruption predominantly on the area of dermatitis, but 
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also on the normal skin. Little difficulty is encountered in differentiat- 
ing eczema vaccinatum from eczema herpeticum, although occasion- 
ally individual lesions of eczema herpeticum may be morphologically 
similar to the lesions of eczema vaccinatum (Fig. 19). Supportive, local 
and antibiotic treatment is the same as for eczema herpeticum (see 
p. 536). 

Accidental Vaccination. Six to 14 days after contact with a patient 
recently vaccinated, persons not themselves vaccinated may acquire an 
accidental infection in previously traumatized skin (Fig. 20). Because 





Fig. 19. Eczema vaccinatum. (Children’s Hospital of Philadelphia. ) 


the lesion is indolent and at an atypical site, it may be mistaken for 
primary syphilis, inoculation type of tuberculosis or anthrax. 
Progressive Vaccination (Vaccinia Gangrenosa). ‘This extremely 
rare and alarming reaction occurs in children who have been vacci- 
nated for the first time and who have either agammaglobulinemia or 
a qualitative abnormality in their gamma globulin and, therefore, are 
unable to manufacture specific antibodies against the vaccinia virus.” ** 
The vaccinal reaction continues to progress with large necrotizing 
lesions spreading over the proximal portion of the vaccinated arm 
(Plate II). In the absence of developing antibodies a chronic viremia 
persists with additional metastatic lesions appearing. In untreated cases 
the infection slowly progresses with a not too marked systemic reaction 
and results in death in approximately six months.‘ Treatment with 
hyperimmune vaccinia gamma globulin in doses of one cc. per kilogram 
of body weight every eight to 10 days until the lesions are healed is 


indicated as a lifesaving measure. 
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Erythema Multiforme (see also p. 772). The typical erythema multi- 
forme syndrome may be seen from the sixth to fourteenth day after 
vaccination and must be differentiated from generalized vaccinia. This 
cutaneous reaction syndrome of hypersensitivity is so characteristic that 
little difficulty is experienced in diagnosis. 

Diagnosis of vaccinal complications depends on clinical awareness, 
histopathologic demonstration of intracytoplasmic inclusions, serologic 





Fig. 20. Accidental vaccination. 


response of specific antibodies and isolation of the virus on chorio- 
allantoic membrane or rabbit cornea. Smallpox and vaccinia may be 
differentiated by the failure to pass smallpox in rabbits unless there is 
a passage first through monkeys. 


EXANTHEMATOUS DISEASES 

‘There are a number of nonvesicular, febrile, exanthematous diseases 
of childhood which are probably of viral etiology. Of these, measles,** °° 
3erman measles! *! and roseola infantum** (sixth disease) have been 
established as viral diseases by either human transmission experiments 
or isolation in experimental hosts. From an epidemic resembling 
German measles*! a virus was isolated from stools and throat washings, 
and neutralizing antibodies demonstrated during convalescence by Neva 
and Enders.*® The epidemic was characterized by chills, myalgia, tem- 
perature elevation either preceding or with a maculopapular, morbil- 
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liform eruption. It was primarily distributed on the trunk, but fre- 
quently occurred on the arms and legs, and lasted 24 to 48 hours. 
Vesicular mucous membrane lesions were followed by punched-out 
erosions in approximately one quarter of the cases. 

Physicians who see a large number of children frequently encounter 
atypical exanthematous eruptions which are diagnosed as chickenpox, 
measles, German measles, roseola or drug eruption. There is much to 
suggest that many of these atypical eruptions are of viral etiology. 

Out of the maze of uncharacterized exanthematous infections, sev- 
eral have been described and classified as follows: third disease (Guth- 
rie-Pessel), fourth disease (Duke’s disease), fifth disease (erythema 
infectiosum ), an unusual exanthem (Neva et al.®°® 51) 


THIRD DISEASE 


Guthrie and Pessel*® described an infectious disease in a boys’ school 
characterized by temperature elevation, lymphadenitis, conjunctivitis 
and a form of macular erythematous eruption on the trunk at the 
height of the fever. 


DUKE’S DISEASE 


This is a mild contagious disease with a short incubation period and 
pharyngitis, lymphadenopathy and a generalized macular erythematous 
eruption. 


ERYTHEMA INFECTIOSUM 


This exanthem occurs in epidemic or endemic form and is character- 
ized by a relatively afebrile course, an erythematous, edematous plaque 
distributed on the cheeks in a butterfly pattern and a maculopapular 
eruption on the trunk which appears on the second day of the disease. 
The eruption lasts seven to nine days and may sometimes completely 
miss the trunk. Werner et al.** have reported the isolation of a virus 
from the stools and throat washings in tissue cultures of monkey 
kidney cells from cases resembling erythema infectiosum in a school 
epidemic in Reading, Pennsylvania. The cytologic damage was similar 
to that produced by measles and German measles. A rise in comple- 
ment-fixing antibodies was demonstrated during convalescence in the 
patients’ serums. 


TREATMENT 


Treatment of these mild self-limited exanthems is purely sympto- 
matic. 
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RICKETTSIAL DISEASES 
The rickettsial infections have been classified into several groups 
according to their clinical picture, epidemiology and immunologic 
aspects.®® Of these, only Rocky Mountain spotted fever and rickettsial- 
pox of the spotted fever group occur frequently enough to deserve 
mention. 


ROCKY MOUNTAIN SPOTTED FEVER 


Spotted fever is an acute endemic febrile disease caused by Rickettsia 
rickettsii and spread by ticks from animals, with man as an intermediate 
host. Maxey** (1899) first described the spotted fever of Idaho, while 
King*® and Ricketts** independently demonstrated that it was trans- 
mitted by ticks. In 1907 Ricketts noted that unpublished work by 
McColla and Breretan of Boise, Idaho, had demonstrated the tick 
transmission of spotted fever more than a year prior to his own ob- 
servations. 


Clinical Features 


After an incubation period of two to 12 days (average six to seven 
days) a short prodrome with malaise, headaches, anorexia, sudden 
onset of chills, prostration and marked temperature elevation is char- 
acteristic. An evanescent, faint macular erythematous eruption appears 
on the third day and is succeeded by the typical maculopapular lesions 
with a centrifugal (ankle, wrists) distribution which rapidly becomes 
generalized, including palms and soles. The eruption, which blanches 
on pressure in the first few days, becomes purpuric. The fever may last 
two to three weeks and is frequently associated with splenomegaly. 


Diagnosis 


In areas where murine typhus is present the differential diagnosis is 
dificult. During the prodrome, malaise, typhoid fever, influenza or 
dengue fever could cause confusion. The eruption of measles is some- 
times indistinguishable, but respiratory involvement during the pro- 
dromal period is helpful in differentiation. Early diagnosis is imperative 
because of the serious import of Rocky Mountain spotted fever with- 
out specific treatment. The onset of the erythematous maculopapular 
petechial eruption starting with distal distribution, a marked tempera- 
ture elevation and splenomegaly is diagnostic. In childhood, however, 
most cases are mild and cause difficulty in making an absolute clinical 
diagnosis. 
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Serology 


The Weil-Felix reaction limits the infection to the rickettsial group, 
but does not aid in the differential diagnosis within that group. ‘The 
complement-fixation test has the advantage of differentiating Rocky 
Mountain spotted fever from murine typhus, epidemic typhus and 
scrub typhus. 


Treatment 

A broad-spectrum antibiotic such as a tetracycline (Achromycin, 
Lederle Company) may be used in doses of 20 mg. per pound per 
day in four divided doses. These drugs are not rickettsiocidal, merely 
having a static effect which allows time for mobilization of the host’s 
antibodies. 


RICKETTSIALPOX 

This is a relatively mild infection caused by R. akari** transmitted 
to human beings by the rodent mite, Allodermanyssus sanguineus.** 
Huebner*? (1946) first described the disease and isolated the etiologic 
agent in New York City. Since then, other cases have been observed 
in West Hartford, Connecticut," Boston?* and Philadelphia.*! 


Clinical Picture 


An erythematous, infiltrated primary lesion measuring one to 2 cm. 
in diameter appears nine to 10 days after the mite bite, usually on 
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some covered area of the body. In the center, within a short period, a 
papule followed by a vesicle appears and rapidly dries up to form 
an eschar which persists for three to four weeks (Plate I). The inocu- 
lation site resembles a vaccinal reaction at certain stages and is as- 
sociated with tender, enlarged regional lymph nodes. ‘Two to seven 
days after the appearance of the primary lesions, chills, temperature 
elevation, frontal headache with retro-orbital pain, prostration and an 
erythematous maculopapular eruption appears. The eruption clears 
within 10 days without scarring (Fig. 21). 


Diagnosis 

The primary lesion may be confused with accidental vaccination or 
anthrax in its early stages and with atypical chickenpox during the 
eruptive phase. The presence of an eschar and a smear from a vesicle 
(p. 535) should be of considerable help in differential diagnosis. Cross 
reactions in serologic tests between rickettsialpox and Rocky Mountain 
spotted fever antigens present a problem and should not be considered 
significant unless the complement-fixation test for rickettsialpox is posi- 
tive in a high titer and agglutination test for Proteus OX-19 does not 
occur in higher than 1:80 dilution. 


Treatment 


One of the tetracyclines (Achromycin) in dosage of 20 mg. per 
pound per day in four divided doses is sufficient to give prompt relief. 


CAT SCRATCH FEVER 


Exact classification of this recently described (1950),?* relatively 
benign disease associated with a history of trauma to the skin, close 
association with a cat, a skin lesion and lymphadenitis is difficult be- 
cause the etiologic agent has not been isolated. The infectious agent 
has been temporarily classified as belonging to the psittacosis-lympho- 
granuloma venereum group because of a similar histologic picture in 
infected lymph nodes and a low complement-fixation titer against the 
psittacosis-lymphogranuloma group.** 

The disease is worldwide in distribution with a high rate of infection 
in children,?! apparently because of the camaraderie which exists be- 
tween the child and household pet cat. 


Clinical Picture 
After an incubation period of three to 14 days?! a primary lesion 


consisting of an erythematous reaction at a scratch mark or a papule 
with a superimposed vesicle which becomes crusted may appear. In 
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the absence of lymphangitis the regional lymph node becomes en- 
larged in two to four weeks, tender and, finally, soft and fluctuant. 
The overlying skin is erythematous and attached to the underlying 
lymph node. The lymph nodes draining the exposed skin surface are 
most commonly involved (epitrochlear, axillary, cervical, femoral, in- 
guinal). A minor systemic reaction with malaise and temperature ele- 
vation usually appears with the lymphadenitis. Occasionally, marked 
temperature elevation, chills, anorexia, headache, generalized lymph- 
adenopathy and an evanescent maculopapular eruption have been 
described. 


The lymphadenopathy and systemic reaction can be confused with 
the lymphoblastomas, tularemia and tuberculous adenitis. The tuber- 
culoid skin test reaction with Frei type antigen is thought to be rela- 
tively specific. Complement-fixing antibodies against the psittacosis- 
lymphogranuloma group appear in low titer in cases with necrosis of 
the lymph node tissue. The histopathologic pattern which rules out a 
tuberculous or lymphoblastomatous process is similar to that of tular- 
emia or lymphogranuloma venereum. 


Treatment 


Although the fluctuant lymph node may present a problem, the in- 
fection is relatively benign and self-limited. Aspiration of the fluctuant 
lymph node with a large-bore needle (number 18 gauge), starting from 
an anesthetized area on the normal skin as in the treatment of a bubo 
of lymphogranuloma venereum, is successful. Surgical removal of the 
involved lymph node is usually successful but unnecessary. 

A broad-spectrum antibiotic (Achromycin) probably shortens the 
course of the disease. 
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FUNGUS INFECTIONS 
OF THE SKIN 


EDWARD H. FERGUSON, M.D. 


STEPHEN ROTHMAN, M.D. 


Miycology, the study of true fungi or 
eumycetes, came into existence long before bacteriology,’ but the 
remarkable early mycologic achievements were all but forgotten with 
the advent of the glorious discoveries in bacteriology. The renaissance 
of medical mycology dates from Sabouraud’s classic work, Les 
Teignes,!*' published in 1910. 

In modern times it seems that with the advent of antibiotics and 
corticoid hormones, and with a prolongation of life of very ill persons, 
with a generally lowered resistance, but protected against bacterial in- 
fections, the incidence of localized and systemic fungus infections has 
substantially increased. 

In this clinic we shall confine ourselves to a discussion of fungus 
diseases which fairly commonly involve the skin of children in North 
America. A short section is devoted to “deep mycoses” with and with- 
out systemic involvement. The discussion will be limited to data use- 
ful in the practice of the pediatrician. We shall not discuss mycologic 
laboratory procedures, because detailed knowledge of mycology is out- 
side the realm of pediatric practice. 


DERMATOMYCOSES 


General 


The dermatomycoses are fungus diseases caused by the “dermato- 
phytes,” which are plant organisms of microscopic dimensions, con- 
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sisting of filaments, which are the vegetative organs, and spores, which 
represent the reproductive organs. They are obligate parasitic organ- 
isms, since they do not contain chlorophyll. In man these organisms 
thrive in keratinized structures exclusively. They may invade the horny 
layer of the epidermis. In the different forms of scalp infection they 
enter the hair shaft, and in onychomycoses they enter the nail plate. 
If dermatophytes invade only the horny layer of the epidermis, it is 
relatively easy to eradicate them because of the looseness of this layer, 
which is easily accessible to antifungal remedies. Penetration into 
hairs and nails presents a more serious therapeutic problem, because 
these hard keratin structures are more or less impervious to locally 
applied antifungal preparations. 

The superficial fungus infections of the skin can be caused by all 
genera of dermatophytes. According to Sabouraud’s'! classification, 
based partly on botanical features and partly on clinical considerations, 
we distinguish three genera—epidermophyton, trichophyta and micro- 
spora. Epidermophyton invades horny layer and nails, microspora invade 
horny layer and hair, and trichophyta horny layer, hair and nail. At 
the University of Chicago Clinics from 1950 through 1954 the most 
commonly cultured dermatophytes from cases other than tinea capitis 
were, in order of frequency, Trichophyton rubrum, Trichophyton 
mentagrophytes and Epidermophyton floccosum. 


Diagnostic Procedures 


If the clinical appearance of a lesion suggests the possibility of a 
fungus disease, certain laboratory procedures are essential for the final 
diagnosis and for evaluation of the nature of the disease. One should 
never diagnose any fungus disease without first demonstrating the or- 
ganism.* The identification of the offending species by culture methods 
may be important from the epidemiologic and public health view- 
points, but in routine medical practice often is not necessary, unless 
the source of infection is investigated. However, in some instances 
identification is essential also for correct treatment. In tinea capitis 
the therapeutic approach varies greatly with the causative organism 
(see p. 565). 

Direct Examination for Fungi in Potassium Hydroxide Solution. In 
superficial fungus infections of the horny layer scrapings with an ear 
curet or a dull knife should be taken from the active border of lesions, 
with scraping movements towards the healthy skin. Care should be taken 
not to take too dry horny debris or bloody or serous crusts. The area 
to be scraped should be free of powder particles, ointments and other 


* If this rule were followed, the popular belief that otitis externa is commonly 
of mycotic origin would be soon dispelled. 
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extraneous material. In blistering diseases a blister top is cut off with 
a sterile pair of bent manicure scissors. ‘The scrapings or vesicle tops 
are placed with a fine forceps on a clean, dry slide, and a coverslip is 
laid over them. 


A 10 per cent solution of potassium or sodium hydroxide is placed with a dropper 
near the edge of the coverslip, and the solution is allowed to pass under the coverslip 
to reach the horny material by capillary attraction. If some solution remains on the 
slide outside the coverslip, this excess is carefully wiped off with filter paper. The 
amount of fluid should just suffice to fill the space between slide and coverslip. 
Too much fluid causes floating of the coverslip and spattering when boiled. Too little 
fluid will char the material when heated. The neatly prepared slide is then gently 





Fig. 22. Potassium hydroxide preparation from scale showing filaments (hyphae) 
and arthrospores (spores forming within the filaments) of dermatophyta. 


heated over an alcohol flame to boiling. (A Bunsen burner is far too hot for obtain- 
ing good preparations.) Now the slide is ready to be examined for filaments under 
the microscope with lowered condenser and narrowed diaphragm (Fig. 22). Diagnosis 
of the intensely refractory filaments crossing the contours of horny cells is easy, while 
in the diagnosis of spores errors are rather common. 

Treatment with strong hot potassium hydroxide solutions swells the 
horny cells to such a degree that they become optically transparent, 
while filaments withstand this treatment without morphologic change. 

In onychomycosis soft material from under the free end of the nail 
(“subungual hyperkeratosis”) or cut fragments of the diseased nail 
plate are treated in a similar fashion, and so are hairs to be examined 
for fungi. In common ringworm of the scalp the diseased hair shaft is 
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surrounded by tiny spores, but filaments which form inside the hair 
are not seen. 

The direct examination for fungi is so simple that, after some prac- 
ticing under supervision of a mycologist, the pediatrician or general 
practitioner can very well use it as an office procedure. 








Fig. 23. Tinea capitis (M. audouini infection) photographed in Wood light. The 
smaller scattered lesions could not be seen in the daylight. 

Scrapings, hairs and nail fragments should also be taken for culture 
and placed on Sabouraud’s peptone-glucose-agar medium, which is 
supplied by the mycology laboratory with addition of antibiotics and 
cycloheximide, an antimold agent. 

Use of Filtered Ultraviolet Light in Diagnosis of Tinea Capitis. Wood 
devised a glass filter containing sodium barium silicate and nickel oxide. 
If this filter is placed in front of an ultraviolet light source, only a part 
of the near ultraviolet spectrum (3300 to 3600 angstrom units) is 
transmitted.'"! This invisible light induces visible fluorescence with 
great ease in many objects. Hairs infected with the microsporum species 
Microsporum audouini and M. canis (see p. 561) show a strong emerald- 
green fluorescence in Wood's light. Examination is done in a dark- 
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ened room after the scalp has been thoroughly washed with soap and 
warm water. 

Inspection of the scalp in this light is extremely valuable mainly be- 
cause it makes it possible to screen large groups of children in a short 
time in cases of major M. audouini epidemics.'® In office practice it 
facilitates the establishment of the true extent of the infection (Fig. 23). 
It also makes it easy to find infected hairs to be taken out with an 
epilation forceps for microscopic and cultural examination. 





Fig. 24. Potassium hydroxide preparation from scale showing clusters of spores and 
fine thin filaments of Candida albicans. Contours of swollen horny cells are also 
visualized. 


The green fluorescence of microsporum-infected hairs is seen only 
in those portions which are penetrated by filaments, but the presence 
of spores is also necessary for fluorescence. Microsporum fungi in cul- 
ture do not show this fluorescence,!!* nor do hairs infected in vitro.7° 
The fluorescence is caused by an unknown fluorescent substance chang- 
ing its color with the pH. It is produced in the sheath and shaft of 
naturally infected hairs and is soluble in hot water and in concentrated 
solutions of sodium bromide.*° 

Not all species of dermatophyta cause this fluorescence when in- 
vading the hair. The lesions due to Trichophyton tonsurans and 
violaceum do not fluoresce,2* or mostly not,®® although a whitish 
fluorescence associated with T. tonsurans was described by some au- 
thors.!!!; 187 Some degree of fluorescence was noted in lesions caused 
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by T. schoenleini.™ With the increasing incidence of T. tonsurans 
infections we can anticipate a higher incidence of nonfluorescent ring- 
worm cases in all parts of the country. 

Laboratory Diagnosis of Candidiasis and Deep Mycoses. In Candida 
albicans infections filaments cannot always be well seen in potassium 
hydroxide preparations, and the clusters of spores are sometimes diffi- 
cult to distinguish, although some thrush preparations yield good 
pictures (Fig. 24). However, Candida albicans can be easily identified 
by cultural methods within three or four days. 

In the deep mycoses the organisms can be demonstrated in pus, 
exudates, crusts and tissue particles. In possible lung involvement, 
sputum—and in central nervous system involvement the cerebrospinal 
fluid—is examined. A variety of culture media and animal inoculations 
are used for identification of the species. The spores of some species 
can be seen in histopathologic sections of biopsy material. When the 
organisms have invaded the lungs and bone, roentgenograms are of 
great diagnostic importance. 


Tinea Capitis (Ringworm of the Scalp) 


General. Tinea capitis is a fungus infection of the scalp skin and hair 
due to species of Microsporum and Trichophyton. Some varieties are 
far more common in children than in adults. The most common etio- 
logic agent is M. audouini, an anthropophilic species transmitted 
directly from child to child and only rarely reported in animals.?* This 
infection often occurs in epidemic proportions. Microsporum canis, 
the natural hosts of which are cats and dogs, is probably the next most 
common cause of tinea capitis. In recent years there has been an in- 
creasing incideuce of ringworm of the scalp due to T. tonsurans, which 
has evidently spread into the southwestern states from Mexico, where 
practically all cases of tinea capitis are due to this organism, and into 
New York City from Puerto Rico.**: ° 17 The relative importance of 
organisms Causing tinea capitis is markedly different in different parts 
of the world. 

Microsporum Audouini Infections of the Scalp. In England and 
France recurring epidemics of this disease have been common for 
centuries. After World War I epidemics also invaded Central Europe. 
In the United States, although single cases occurred sporadically, the 
disease never reached epidemic proportions before World War II. It 
was rarely seen, even in the largest clinics for skin diseases. A major 
epidemic of M. audouini infection in children, starting in New York 
in 1943, spread over this country during World War II and had some 
major reverberations until a few years ago.*7 7: 109, 111, 144,149 The 
Chicago epidemic involved over 30,000 children. 
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The infection is spread by direct contact and by the handling of 
contaminated objects. Children easily convey the disease by hand and 
body contact. Loose infected hairs may also fall out and be carried in 
the air. Such objects as combs, brushes, hats and caps are important 
carriers of the disease. Evidence has been presented that infection may 
also occur from contact of the scalp with the back of movie scats 
previously contaminated by the infected children. Unfortunately, the 
Microsporon fungus is highly resistant to antiseptics as well as to 
dryness of the air. It may stay on objects for weeks without losing its 
virulence.!*4 

When this fungus invades the scalp, circular and rapidly growing 
lesions develop, the most outstanding feature of the lesions being that 
all hair within the area breaks off close to the surface. The broken 
stumps of hair appear dull and inelastic and can be easily removed 
with tweezers. The lesions show fine grayish scales, but no erythema, 
or at most only a little. Most lesions are circular and grow in a circular 
fashion (Fig. 25). By growing they may coalesce, and in extreme cases 
almost the total area of the scalp becomes involved.1*+ 

Kligman has recently thoroughly investigated the pathogenesis of 
tinea capitis by experiments with inoculated volunteers.**: *® Micro- 
sporum audouini primarily invades the horny layer of the scalp. From 
there it enters the follicular canal and finally invades the hair.®* 9: 11 
Ringworm fungi are capable of penetrating the hair because they pro- 
duce keratolytic enzymes.!** 178 

Other Forms of Tinea Capitis. Clinically, there is a second type of 
tinea capitis which differs principally from the first in the degree of 
inflammation.!*° The borders of the lesions are raised and more in- 
flamed, and minute vesicles or follicular pustules may be present. 
Scaling and crusting are often seen in the lesions (Fig. 26). A third 
type of tinea capitis,!*° in which the inflammation is more severe, is 
referred to as kerion celsi (Fig. 27). The lesion, which is localized and 
often solitary, is a large, boggy, elevated mass of granulation with 
gaping follicular openings which exude a seropurulent material. Crust 
formation is marked, and most hairs are broken off or shed. These 
types are only rarely caused by the “human type” fungi (M. audouini). 
They are more characteristically due to zoophilic species (“animal 
type’) of microspora and trichophyta. These species are transmitted 
from animals to man more often than from man to man and cause 
sporadic infections of the scalp. Generally speaking, “animal type” 
fungi are relatively more important as a cause of disease in rural areas 
and less important in cities. Microsporum canis infection is com- 
monly seen in dogs and cats and occasionally in horses and monkeys, 
and M. gypseum infection is occasionally seen in dogs, cats and horses.*” 

In suspected cases a history of a child’s animal pets and contacts 
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provides an important guide to correct diagnosis. Examination of pets 
under the Wood light is often indicated. Although M. canis infection 
in dogs is usually evident and reveals circumscribed, scaly areas with 
either stubs of broken hair or complete alopecia, M. canis infection 
in cats occasionally reveals no obvious lesions.** In these latter instances 
only scattered areas of alopecia over the bridge of the nose or loss of 





Fig 25. Fig. 26. 





Fig. 27. 
Fig. 25. Tinea capitis (M. audouini infection) of scalp. 
Fig. 26. Tinea capitis (M. canis infection) of scalp. 
Fig. 27. Kerion celsi of scalp. 


hair around the edges of the ears can be seen.*?* Microsporum canis is 
a rather common cause of tinea capitis in children and also affects 
adults. Microsporum gypseum infections are relatively rare in the 
United States.*!:1* Both M. canis and M. gypseum may affect the 
glabrous skin. Tinea capitis in which marked inflammatory reactions 
occur can result in some degree of scarring and permanent hair loss. 
Although scarred alopecia has been observed following trichophyton 
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infections, and is the rule in favus, its occurrence in Microsporum in- 
fections is evidently rare.®* 

Many of the “animal type” ringworm infections of the scalp have a 
great tendency to spontaneous cure.’ 15° Spontaneous cures occur 
much more commonly in the inflammatory cases,'°° and in kerion celsi 
cure within a few weeks without specific treatment is common. Pos- 
sibly the favorable course seen in patients with an inflammatory reac- 
tion is due to mechanical loosening of the infected hairs and an in- 
crease in the immune response of the host, indicated by strong “tri- 
chophytin skin tests.” 

The fourth main type of tinea capitis is the so-called black dot ring- 
worm, caused by trichophyta which invade the hair and cause the 
shafts of the hair to break at or below the skin surface.1*° The offend- 
ing Organisms are T. tonsurans (T. acuminatum, T. sulfureum, T. 
crateriforme, T. epilans, T. sabouraudi and T. cerebriforme) and, less 
frequently, T. violaceum (T. glabrum). Once the hair is invaded by 
these fungi, spore formation occurs within the hair shaft (endothrix), 
and no external spore sheath is formed, as it is in Microsporum infec- 
tions. As has been pointed out, tinea capitis due to T. tonsurans is 
now by no means a rare infection in children in the United States.) °7) 
90, 111, 113, 164 Tn the last three to four years Howell, Wilson and Caro* 
have seen 37 cases in children and seven in adults. This disease is 
probably contracted in places such as barber and beauty shops, pos- 
sibly from animals and, questionably, from human beings.®® It can 
affect all ages and can last for years, often continuing into puberty.®: 1 

Clinically, the involved plaques tend to be angular or polygonal 
rather than round, and hairs broken off near the surface appear in the 
lesions as black dots. Howell et al. mention three stages.*° In the first 
or epidermal phase the infection is limited to the horny layer of the 
epidermis, and small dry or oily, gray, erythematous or brownish areas 
resembling seborrheic dermatitis are seen. In the second phase follic- 
ular invasion occurs, and broken hairs in areas of alopecia which con- 
tain a few normal hairs can soon be seen. Folliculitis, pyogenic infec- 
tions and crusting often occur, and kerion develops frequently in 
children.1*7 The third phase is the healing phase with normal hair 
growth, and is occasionally seen near a still active plaque from which 
reinfection can occur.*® Permanent thinning of the hair is infrequent 
unless kerion with its resulting atrophy and scarring has occurred. If 
extension to the glabrous skin occurs, an eczematous eruption results, 
rather than typical tinea circinata (p. 568). Lesions closely resembling 
those of chronic discoid lupus erythematosus have been seen.® Nail 
involvement occurs.®*? 

Immunity and Spontaneous Cures. Not every child’s scalp is sus- 
ceptible to M. audouini infection. According to Sulzberger and Baer,'*® 
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the disease develops in only about 5 per cent of those with equal ex- 
posure in an epidemic, as if the great majority of children were im- 
mune to this infection. Local immunity of single hairs also exists, and 
as many as 5 per cent of the hairs in a patch may escape infection.”*: * 
Furthermore, most patches of tinea capitis will reach a certain size 
and stop spreading spontaneously. In many cases a refractory state 
seems to develop with no more new patches appearing after the in- 
fection with active spread has persisted for several months. 

In spite of such refractory state, in our experience untreated M. 
audouini infection of the scalp persists in children for long periods and 
has no tendency to clear up during childhood. However, it starts to 
clear up with the advent of puberty and is completely gone with the 
advent of adulthood.**: 1#° Rothman et al.147 148: 14° have demonstrated 
that skin surface fats and hair fats of adults contain a much larger 
amount of free fatty acids than those of children. These free fatty 
acids are highly fungistatic. The increase in the amount of free fatty 
acids in puberty is due to pubertal development of sebaceous glands 
under the influence of sex hormones and possibly a pituitary factor.5*: 
106,107 Rothman et al. concluded that spontaneous cure in puberty 
is due to the increase in amount of free fatty acids on the surface. The 
skin fat, after it has been formed in the sebaceous glands, diffuses 
into the horny layer of the scalp skin, into the follicular canal and to 
the surface of the hair and of the scalp. With oncoming adolescence 
the active fatty acids sterilize these pathways and thereby hinder the 
spread of the infection, but are unable to penetrate the hair shaft. 
When the infected hair falls out and a new hair is formed in the same 
follicle, this new hair is not infected because the inner surface of the 
follicle is sterilized. This situation results in cure when (after many 
months) all the infected hair has fallen out in the course of natural 
shedding. 

The adult scalp is, for all practical purposes, immune to M. audouini 
infection.1° 147, 148, 149 Tn the Chicago epidemic, with between 30 and 
40 thousand children afflicted, about 20 adults were reported to have 
contracted the disease. Clear-cut immunity of the adult scalp is ob- 
served only against M. audouini. This is probably because this fungus 
is by far the most fatty-acid-sensitive fungus. This immunity refers only 
to the scalp, while tinea circinata of the glabrous skin due to M. 
audouini is equally frequent in children and adults. Kligman et al. have 
presented several objections to this concept of the mechanism of spon- 
taneous cure in puberty.®*: %: 1°? The Pennsylvania group®* 10, 117 
finds that the infection often clears up spontaneously long before 
puberty, after a relatively short course. This does not conform with 
our experience and that of many others. From the public health view- 
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point certainly all children with active infection should be treated even 
if one might expect prepubertal spontaneous cure. 

Therapy of Tinea Capitis. At present there are two main approaches 
to the treatment of tinea capitis. One of these is the local use of fungi- 
static agents usually combined with manual epilation of infected hairs 
with epilation forceps. The other is the use of x-rays for temporary 
epilation of the entire scalp with subsequent local use of fungistatic 
agents. Of course, in the evaluation of any form of therapy it must be 
remembered that a high percentage of the cases with an inflammatory 
reaction will heal spontaneously. Some authors'’® find that a con- 
siderable number even of the noninflammatory cases undergo spon- 
taneous cure after a variable period of time. Livingood and Pillsbury"? 
found spontaneous cure to occur in 27 per cent of 105 cases of non- 
inflammatory tinea capitis in from three months to two years. Other 
authors have had the experience that the outlook in noninflammatory 
tinea capitis due to M. audouini is so hopeless without active therapy 
that x-ray epilation should be resorted to at once.'!*: !** Again, others 
believe that good results can be obtained with topical applications 
without x-ray epilation.’ 27, 10 120, 123, 185 We have found that in 
widespread M. audouini infections topical treatment is tedious and un- 
certain, and in such cases total x-ray epilation should not be postponed. 
In the case of few small circumscribed lesions treatment without x-ray 
epilation may be attempted. 

For local treatments the hair of the scalp should be clipped short and 
infected hairs should be epilated with tweezers, daily if possible. Man- 
ual epilation is greatly facilitated by the use of a purple X bulb, an 
inexpensive Wood light model. Under the control of such light, epi- 
lation can be done by the parents at home. The fluorescence in this 
light substantially aids in locating infected hairs. The scalp is sham- 
pooed daily, and a suitable fungistatic preparation is applied to the 
whole scalp twice a day. A clean, boiled cotton skullcap should be 
worn constantly. A number of local remedies such as 2 to 5 to 10 per 
cent sulfur ointments, 2 per cent iodine in benzol, Desenex ointment 
(undecylenic acid and zinc undecylenate, buffered), salicylanilide oint- 
ments (Ar-Ex scalp Lotion, Ar-Ex Sorsis Alpha Cream and Solindol 
Ointment) and Salundek ointment (salicylanilide plus undecylenic acid 
and zinc undecylenate) and many other preparations have been used 
with some degree of success.”* Salicylanilide preparations have been re- 
ported on favorably by a number of authors in recent years.8® 158, 159, 167 
Sullivan and Bereston'®* found 5-chlorosalicylanilide the most satisfac- 
tory, and the new Salundek ointment contains both monochlorosalicyl- 
anilides and dichlorosalicylanilides and salicylanilide. A more recently 
discovered antifungal agent, Asterol, a benzothiazole compound, is also 
effective. However, its use in tinea capitis of children has been dis- 
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couraged because of neurotoxic symptoms following its use in infants 
and small children.**: 15+ 

There has been some question as to the effectiveness of manual 
epilation in view of Kligman’s findings that manual epilation leaves 
portions of the broken hair with living fungi behind.®*: ®® Furthermore, 
penetration of the current fungistatic agents into the infected hair 
shaft does not seem to occur. Nevertheless, local treatment seems to 
be effective if the infection is not too widespread and the manual 
epilation is done thoroughly. Obviously, such treatment has influence 
by the removal of great masses of fungi with the epilated hairs, and 
by the prevention of spread because the antifungal agents sterilize the 
pathways. 

If it is decided to use temporary x-ray epilation, the entire scalp 
should be epilated, using the Kienbock-Adamson technique.' It is a 
safe procedure in trained hands, but should be performed only by a 
qualified dermatologist who works with a suitable superficial therapy 
machine. Defluvium begins about 17 days after irradiation and can be 
hastened by the application overnight of an adhesive plaster skullcap. 
Local fungistatic agents should be used daily after x-rays have been 
used, and a clean skullcap should be worn all the time. Regrowth 
of hair begins in two to four months. X-ray epilation, of course, re- 
moves all infected hairs, and the fungi remaining in the horny layer 
and follicular canal can be easily reached by fungistatic agents. In 
treatment failures roentgen epilation can safely be repeated only after 
at least four months.’ In infants and small children up to the age of 
two or three, temporary x-ray epilation is not recommended because of 
possible dangers and the increase in technical difficulties. Microsporum 
audouini infection at this early age is indeed a most difficult therapeutic 
problem. Conservative procedures, mainly the local application of rela- 
tively mild, nonirritating fungistatic agents, are the method of choice. 
Naturally, their effect is rather modest. Fortunately, this infection is 
rare in infants. 

In M. audouini epidemics all school children should be screened with 
Wood light by the school physician or nurse. Infected children may be 
permitted to attend school if the parents comply with the minimum 
requirement of treatment, namely, massaging a fungistatic preparation 
into the scalp twice daily, and if the children are strictly supervised in 
wearing skullcaps all the time. Instead of the white linen caps the 
boys may wear sailors’ or other fancy caps and the girls “babooshkas.” 
Such simple measures as enforcement of wearing caps, if it is done 
early during the rising epidemic, may save a whole community, small 
or large. The cap satisfactorily protects against transfer of broken in- 
fected hairs to healthy children. 

In infection caused by M. canis and other fungi of the zoophilic 
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group x-ray epilation is not necessary. Local application of fungistatic 
agents supported by manual epilation yields good results because there 
is a great tendency to spontaneous recovery. 

In kerion celsi lesions hot moist packs are used two or three times 
daily for 20 to 30 minutes. Some dermatologists also use locally ap- 
plied fungistatic agents. The disease usually vanishes with the sub- 
sidence of the acute inflammatory reaction. In T. tonsurans infections 
some authors use only local therapy, while others believe that x-ray 
epilation is the treatment of choice.*° 

On the basis of the observed spontaneous cures in puberty of M. 
audouini infections, many attempts were made to treat this infection 
by sex hormones. Most workers have found that this approach is not 
practicable.*°: ©, 73, 114, 116, 136, 148, 189 Fiowever, Dobes recently claimed 
good results in tinea capitis in boys from the systemic use of estrone.® 

Before a patient with tinea capitis is considered cured, at least two or 
three Wood’s light examinations, microscopic examinations, and cul- 
tures done at weekly intervals should be negative.** 

Favus (Tinea Favosa). Favus is an extremely chronic fungus disease 
usually limited to the scalp, occasionally involving the glabrous skin and 
nails, and caused by T. (Achorion) schoenleini, T. violaceum or M. 
gypseum.** Favus is most commonly seen in eastern Europe, Central 
Europe, the Mediterranean area and the Near East, and occasionally 
in the United States (usually in small endemic nests in Russian and 
Polish immigrant families) .**-?7 It is not usually considered under 
the term “tinea capitis.” It characteristically produces cup-shaped, 
sulfur-yellow crusts, or scutula, and a peculiar “mousy” odor and ter- 
minates in atrophy or scar formation with areas of permanent alopecia. 
On the glabrous skin vesicular, papular and papulosquamous lesions are 
seen in addition to typical scutula. The nail involvement is similar 
to that seen in other forms of tinea unguium. The disease may mas- 
querade as seborrheic dermatitis, psoriasis, impetigo, folliculitis de- 
calvans or tinea amiantacea.** The scutula are composed of a mass 
of fungi, and the hair shaft is invaded by the fungus. The hair presents 
a distinctive picture of mycelia, spores, and large air spaces in the 
shaft when viewed under the microscope. In addition to infection by 
human achorion, favus may also be transferred by achoria of mice and 
birds. 

Favus is extremely difficult to eradicate. After crusts have been 
removed from the scalp by soaking in oil, x-ray epilation is the treat- 
ment of choice.** 181 No cure can be expected without epilation. In 
addition to x-ray epilation, local fungistatic preparations should be 
used.** '8! Favus of the glabrous skin is treated by fungistatic oint- 
ments. 
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Superficial Dermatomycoses 


Clinically, the superficial fungus infections show a variety of differ- 
ent manifestations such as tinea circinata, tinea cruris and tinea pedis. 
While tinea circinata is fairly common in children, tinea cruris and 
tinea pedis are conspicuously diseases of postpubertal age. 

Tinea circinata (tinea corporis, “ringworm” of the glabrous skin) is 
seen in nonintertriginous areas and appears as round or oval, erythemato- 
squamous patches which expand rather rapidly in a circular fashion. 
In contrast to the center, which tends to involute, a spreading “active 

5 





Fig. 28. Tinea circinata (M. canis infection) of forehead. 


border” shows a higher degree of inflammation. The growing edge 
shows, in a 2 to 4 mm. peripheral zone, mainly increased redness, 
edema and scaling (Fig. 28). Sometimes there is also fine vesiculation 
in the growing zone. From the confluence of several lesions, gyrate and 
polycyclic figures may be formed. Scrapings of horny material for dem- 
onstration of fungi (p. 556) should be taken from these active borders. 
Pruritus is minimal or absent. Fairly large surfaces of the body may 
be involved in a relatively short time after infection. 

Tinea cruris (“jockey itch,” ringworm of the groin, “gym itch’) 
with its active growing border is very similar in appearance to tinea 
circinata. However, its location is strictly intertriginous, and it has little 
tendency to spread beyond the large body folds. 

Tinea pedis (“athlete’s foot,” ringworm of the feet) normally starts 
at the plantar surface of the last interdigital space and spreads from 
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there to the other interspaces, the soles and the side surfaces of the 
feet, but not to the dorsa of the feet or beyond the ankles. ‘The degree 
of inflammation is exceedingly variable in this infection. There may be 
only fine, usually circinate, scaling between the toes; there may be in 
addition considerable maceration; and frequently there is severe vesic- 
ulation and, after breakage of vesicles, extensive erosions. Fungi can 
be found in the scaling edges or in vesicle tops. Tinea pedis in its 
blistering form is clinically often indistinguishable from dyshidrosis. 
In tinea pedis acute flare-ups of quiescent infections frequently occur 
after the trauma of long marches in tight, poorly ventilated boots and 
after excessive sweating with severe maceration of the horny layer. 
Such acute forms of blistering and erosive athlete’s foot are often 
complicated by secondary bacterial infection, pustule formations, cel- 
lulitis, lymphangitis, lymphadenitis and erysipelas. In most cases of 
tinea pedis acute, intensely pruritic flare-ups alternate with semiquies- 
cent, symptomless phases. However, sometimes chronic lesions develop 
in the form of hyperkeratotic patches with branny scaling mainly on 
the soles of the feet. Such patches are differentiated from other, similar 
lesions (patchy congenital keratodermas, calluses, tertiary and con- 
genital syphilis, keratodermas, and so on) by the demonstration of 
fungi in the scales. 

Common tinea pedis is rarely associated with fungus infection of 
the hands. However, a particular dermatophyte, T. rubrum, invades 
palms and soles with equal frequency, forming diffuse hyperkeratosis 
with or without scaling. These palmar and plantar lesions are exceed- 
ingly chronic and resistant to treatment. Fortunately, such lesions seem 
to be extremely rare in children, as are the widespread T. rubrum in- 
fections of the trunk and extremities with eczematous, papular, nodular 
and rarely even with granulomatous lesions.'*° 

Treatment. Because of the superficial, readily accessible location of 
fungi, tinea circinata is easy to eradicate. Iodine is one of the oldest 
and most effective remedies. While the official 5 per cent tincture of 
iodine in alcohol is often irritating and so drastically drying that crack- 
ing may result, 2 per cent iodine in benzol painted on the lesion once 
daily is usually well tolerated, even by the tender skin of small children. 
Still, the treatment should be checked after three or four days by the 
physician. If signs of undue dryness or irritation are noted and the in- 
fection has not yet cleared, one should switch to a fungistatic agent in 
an ointment base. Among these, elementary sulfur is an old and reliable 
therapeutic agent. In small children 1 to 2 per cent sulfur in petrolatum 
or in U.S.P. cold cream is rubbed in twice daily. In children of school 
age concentrations of 3 to 5 per cent can be used. But, again, there is 
some danger of irritation, and the patient should be checked by the 
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physician after a few days. Tinea cruris and tinea pedis lesions are more 
irritable than tinea circinata because of their intertriginous location. 

The real value of the development of more modern fungistatic agents 
is their virtue of being much less irritating than were older remedies. 
Among these the fatty acid preparations, particularly those containing 
undecylenic acid (an unsaturated straight-chain fatty acid with 1] 
carbon atoms), have gained great popularity. We found in our lab- 
oratory that normal fatty acids with a chain length of Cz to C,, are 
most effective (odd-numbered carbon chains being superior to the even- 
numbered ones) and that unsaturation is of no significance.**: 149. 160, 172 

Among such preparations are Desenex ointment, Di-spor ointment 
and Appliderm No. 7 ointment. These preparations are more effective 
in tinea pedis than in tinea circinata.1®° 

Asterol, a benzothiazole derivative, is an excellent fungistatic agent 
for treatment of tinea circinata as well as of tinea pedis. 

While tinea circinata, if treated, will not recur, in tinea pedis, al- 
though clinical “cure” can easily be achieved, recurrence with the ad- 
vent of the next warm season is the rule. In winter, fungi may remain 
in a resting state, probably mainly in the nails, where they are not 
reached by the active agent, and recurrence may originate from there. 

Prophylaxis of tinea pedis, as it occurs in high school age, is a con- 
troversial matter. In our experience, infection is most often acquired 
in public showers, gymnasiums and other public bathing establish- 
ments. Thorough drying of the feet after swimming or showering, with 
the subsequent use of a dusting powder containing a mild fungistatic 
agent, is a highly effective protective measure. An inexpensive but 
effective preparation is 1 to 2 per cent precipitated sulfur in equal parts 
of zinc oxide and talc. Desenex and Asterol powders are also being 
used with apparent success. Those who believe that tinea pedis is a 
kind of mycotic parasitism rather than an acquired infection frown 
upon such practices as ineffective. We do not agree with this view. 
The senior author (S.R.) has seen a nonathletic mother acquire 
“athlete’s foot” from her athletic son via the bath mat, an object 
remaining wet most of the day and used by all the family members. 
Wooden floors of shower rooms are dangerous sources of infections for 
the same reasons, even if such situations cannot be duplicated experi- 
mentally.® ® 148, 171 

In hyperkeratotic lesions, rarely seen in prepubertal children, we add 
salicylic acid in 2 to 5 per cent concentration to the sulfur ointment. 
It facilitates the penetration of sulfur by virtue of its keratolytic action. 
In our experience x-ray therapy is ineffective. 

In tinea pedis associated with hyperhidrosis, a common association 
in adolescents, the use of anticholinergic drugs such as Banthine (25 
mg.—one-half tablet—three or four times a day) and Pro-Banthine (7.5 
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mg.—one-half tablet—three or four times a day) is sometimes helpful. 
The dose should be regulated so that no dryness of the throat develops. 

The use of fungus vaccines (“trichophytin,” and the like) for thera- 
peutic purposes is not indicated in superficial dermatomycoses. ‘Their 
use is rather dangerous, particularly because they may provoke “id” 
reactions (see p. 585). 


Tinea Unguium (Onychomycosis) 


Tinea unguium is a dermatophyte infection of the nails. In such 
infections the nail plates become discolored, brittle, thickened, friable 
and often pitted and grooved. Frequently there is loose, friable, hyper- 
keratotic material piled up under the nail containing fungi. Finally, 
most severe deformation or complete disintegration of the nail plate 
may result. Paronychial involvement is more often seen in the cases due 
to C. albicans than in those caused by the dermatophytes. Onycho- 
mycosis, especially when due to T. rubrum, is one of the most difficult 
of fungus diseases to eradicate. Again, it is fortunate that nail involve- 
ment in children is a great rarity. 

Treatment. All forms of nail infections due to filamentous fungi are 
tough therapeutic problems. If a trial is given to one of the fungistatic 
preparations, prior to their application the nail should be filed down 
and debris should be cleaned out thoroughly. Subsequently the prepara- 
tion should be massaged thoroughly into the nail folds and all around 
the nails. Some dermatologists drill the nails down to a thin plate at 
regular intervals. One of the strongest antifungal preparations is 
chrysarobin in ointment form or in chloroform up to 20 per cent con- 
centration. However, its messiness makes its use difficult. Avulsion of 
the nail has often been tried, but has always proved to be ineffective 
for unknown reasons. X-ray therapy is practiced by many, but in our 
experience this has yielded discouraging results. One of the most 
intractable forms of onychomycosis is that caused by T. rubrum. Re- 
cently a new keratolytic principle, application of highly concentrated 
lithium bromide preparations, incorporated in nail lacquers and in 
form of hot aqueous soaks, has yielded promising results.%* 146 


SUPERFICIAL MYCOTIC PARASITISM 


‘T'wo peculiar entities, tinea versicolor** (caused by Malassezia furfur) 
and erythrasma*® (caused by Nocardia minutissima), differ in many 
respects from other superficial mycoses. Their causative organisms can- 
not be cultured on artificial media. They grow only in the horny layer 
of susceptible persons; their colonization in the horny layer prac- 
tically does not elicit any inflammatory reaction, and, therefore, they 
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never cause any subjective symptoms; they can easily be eradicated 
from the horny layer, but will invariably recur, indicating that the 
organisms are more or less ubiquitous, and thus susceptible persons 
may pick them up at any time. For the same reasons they are not 
contagious; they are not transferred from person to person. Erythrasma 
does not occur in prepubertal children,'** and tinea versicolor is rare, 
if it ever occurs. However, they well may start in adolescence; therefore 
they will be briefly described here. 

Tinea versicolor forms slowly or rapidly spreading, fawn- or brownish- 
colored spots mainly on the trunk, seldom elsewhere, often with signs 
of confluence of several lesions. Large areas on the chest, back, ab- 
domen and the sides of the trunk may become involved. The lesions 
are slightly scaly. If scales cannot be seen clinically, some branny scaling 
can be made easily visible by light scratching of a spot. ‘These spots are 
essentially pure cultures of M. furfur, superimposed on the skin, and 
are easily demonstrable in potassium hydroxide preparations in the 
form of clusters of spores and short, sometimes angulated, filaments. 

If a person afflicted with tinea versicolor takes sunbaths in the 
summer, the brown spots are bleached, and at the same time they 
filter out the tanning ultraviolet rays. Thus a reverse picture results 
(hence the name “versicolor” ), the lesions becoming lighter than the 
uninvolved tanned skin. Even if the fungus colonies are removed by 
appropriate treatment, a spotty “pseudoleukoderma” will remain 
throughout the winter. Differentiation of this pseudoleukoderma from 
vitiligo is important because of the vastly different prognosis of the 
two conditions. The diagnosis is made by history and by the demon- 
stration of the fungi in scrapings from the white spots. Sometimes this 
is successful only after the patient has been instructed not to take a 
bath for three or four days. 

The presently used, nonirritating and highly effective treatment of 
tinea versicolor is the daily moistening of the involved areas with thin 
vinegar and the subsequent application of a 10 to 20 per cent sodium 
thiosulfate solution. Thereby elementary sulfur is formed on the skin 
in an extremely fine distribution which is most efficient. 

Erythrasma, in addition to requiring individual susceptibility, remains 
strictly restricted to the large intertriginous surfaces, practically always to 
the groins, rarely to the axillae, and occurs predominantly in males, in 
whom it is extremely common.!* Like tinea versicolor, it forms brown- 
ish, slightly scaling patches, but these patches do not grow conspicu- 
ously. In contrast to tinea cruris, erythrasma does not develop an active 
border, is nonpruritic, and shows no signs of inflammation. Erythrasma 
is a perfectly innocuous, noncontagious condition (it is not a “ring- 
worm”) and remains best untreated, particularly because of the local 
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irritability of the inguinal folds and because recurrences cannot be 
prevented by any kind of treatment. 


CANDIDIASIS (MONILIASIS, OIDIOMYCOSIS, THRUSH) 


Candidiasis is an acute or subacute disease caused by Candida albi- 
cans (Monilia albicans, Oidium albicans, Syringospora albicans), a 
yeastlike fungus.** °° It can be listed as an intermediate between the 
dermatophyta and fungi causing deep mycoses because, although it 





Fig. 29. Thrush of tongue in newborn (C. albicans). (Courtesy of Dr. H. C. Hessel- 
tine, Dept. of Obstetrics and Gynecology, University of Chicago. ) 


usually causes superficial infection, it can invade deeply and cause 
systemic diseases like the deep mycoses. 

Candida albicans has been frequently recovered from normal skin, 
from normal oral and vaginal mucous membranes and from the feces 
of healthy persons.’* 1%?. 14° Thus it is obvious that this organism is a 
facultative pathogen; i.e., it becomes pathogenic only under the influ- 
ence of special predisposing influences. Nevertheless infections from 
the outside environment, even in epidemic proportions, have been 
reported in workers in fruit packing industries.** ®* Newborns can con- 
tract the disease in the birth canal during delivery.» 1*° Babies may 
acquire the infection from maternal breasts and contaminated hands 
and bottles.*:1°° The nipples of mothers nursing babies with oral 
thrush have become infected, and the husbands of women with C. albi- 
cans vaginitis have acquired monilial balanoposthitis.** 

Thrush of the oral mucous membranes occurs in adults only under 
special conditions, such as debility due to nutritional deficiencies or to 
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consumptive diseases or as a superimposed infection in stomatitides of 
other origin or on top of leukoplakias. In the newborn massive infection 
from the vaginal canal during delivery may cause clinical disease with- 
out predisposing factors. In oral candidiasis one sees single large or 
multiple, small white to gray, moderately adherent pseudomembranes 
(Fig. 29). They are distinguishable from milk curds by their greater 
adherence. Diagnosis is established by demonstration of the organism 
in cultures of scrapings of the pseudomembrane. On removal of the 
pseudomembrane a red, moist base comes into view (Plate I). The 
pseudomembranes may appear in the mouth cavity, on the inside of 
the lips, on buccal mucous membranes, on the gums, on the tongue 
and on the palate. Fissuring of the mouth corners (perléche) is also 
often of monilial origin. It may occur in children of any age with or 
without oral involvement. 

The intertriginous form of superficial moniliasis is more frequent 
in adults, but also can be seen in children, particularly in diabetes 
mellitus. Diabetes mellitus is the most important general predisposing 
factor for any form of moniliasis. It seems that the increased glucose 
content of the skin in diabetes encourages the growth of C. albi- 
cans.}21) 145, 176 

Frequent or continuous exposure to moisture resulting in macera- 
tion (excessive hydration) of the horny layer is the most common 
local promoting factor. Thus it may happen that the “diaper rash” of 
infants is primarily a monilial infection, or will be secondarily infected 
with C. albicans. 

The intertriginous lesions, involving the groins, gluteal folds, axillae 
and umbilicus, and in children rarely the interdigital spaces, are 
sharply limited erosions with an erythematous, shiny, moist surface 
often bordered by a half-separated epithelial fringe and surrounded 
by “satellite” superficial pustules (Fig. 30). The organism can be easily 
cultured from either the fringe or the pustules. 

In severe widespread cutaneous infections as they sometimes occur 
in debilitated infants and children, the fungus will not remain local- 
ized in the folds, but will spread over the trunk, face and extremities. 
In such cases the lesions spread and multiply rapidly: first a whitish 
necrosis of the upper epithelial layers develops in patches, and after 
the necrotic tissue is sloughed an eroded surface appears. The borders 
of single lesions in such cases are not sharply limited. Widespread 
skin eruption may be associated with thrush and paronychias. 

In these forms fatal systemic disease may follow with involvement 
of bronchi, lungs, kidney, liver, urinary tract, gastrointestinal tract and 
with endocarditis and meningitis.1* 2 37 58: 67, 95, 122, 154, 165, 166, 181, 182 
This condition produces the picture of severe septicemia. Positive blood 
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cultures are not uncommon. Candida albicans infection may be as- 
sociated with other systemic diseases and other mycoses.'**: 162 
Involvement of the nail plates occurs in children relatively rarely. 
One usually first sees brownish discoloration on the margins. Later the 
nails become grooved, often distorted, hardened and thickened. In 
contrast to infections by dermatophytes, monilial infection usually does 
not produce subungual keratotic debris, brittleness or loss of luster. 











Fig. 30. Monilial intertrigo (C. albicans infection) of groins and scrotum. 


Frequent paronychias resembling pyogenic infection are highly char- 
acteristic for monilial nail involvement. 

Monilial granuloma is a rare disease entity due to C. albicans and 
beginning in infancy or early childhood. Hauser and Rothman recently 
described a case and reviewed 13 cases in the literature.8* In contrast 
to the superficial forms of candidiasis, this disease causes an inflamma- 
tion extending into the corium and consisting of granulation tissue 
similar to that seen in the deep mycoses. It usually begins as simple 
oral thrush and ultimately involves three principal sites, the oral 
mucosa, the fingernails with paronychial areas and the scalp and face. 
Occasionally the trunk, extremities, ears, palate, neck and pharynx are 
involved. The primary lesion is a vascularized papule which is covered 
by a thick; adherent yellow-brown crust and surrounded by erythema 
and edema. These papules become confluent to form large plaques 
and are often surmounted by hornlike structures (Fig. 31). Removal of 
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crust and horn reveals bleeding 
granulation tissue. The fingernails 
are greatly distorted, opaque and 
heaped up, and scarring alopecia is 
seen. There is a tremendous pro- 
liferation of C. albicans in this con- 
dition, and the entire picture prob- 
ably results from a lack of basic 
defense mechanisms and an unex- 
plained suitability of the tissues as 
a growth medium. 

In our second, not published 
case (Fig. 32), pancreatic fibrosis 
was diagnosed, and in the first case 
the child had diabetes years after 
the onset of the monilial granuloma 

Fig. 31. Monilial granuloma of face. with fatal outcome. No work has 

indicated that there is an altered 
pathogenicity of the organism. In any event, this disease is resistant 
to treatment and has a poor prognosis. Most children reported died 
in early childhood. Granulomatous lesions due to C. albicans have also 
been reported in adults, but these do not fit in with the disease entity 
described here.22: 52, 126, 133, 142 

Although hypersensitivity undoubtedly plays an important role in 
some cases of candidiasis, a high percentage of normal persons give 
positive skin reactions.** Serologic diagnostic procedures have so far 
been disappointing, although some interesting work has been done in 
this field.1** “Id” reactions (candidids, monilids, levurids) have the 
same characteristics as the dermatophytids (p. 585) and usually appear 
as sterile, grouped vesicles on the hands and general body surface. The 
“id” eruption is often associated with gastrointestinal candidiasis, can 
be extensive, and can resemble seborrheic dermatitis.” 

With the advent of the newer broad-spectrum antibiotics there has 
been an increase in reported cases of candidiasis, especially oral and 
anogenital.?: 21, 152, 169, 188 Fatal cases of candidiasis occurring with the 
administration of these antibiotics have been reported.” 71, 152; 138, 152, 190 
Although the oral administration of these drugs can lead to a rapid in- 
crease in the amount of C. albicans in the feces,"* the administration does 
not appear to affect the incidence of C. albicans in a given group of pa- 
tients.1#° Studies in vitro demonstrated that these antibiotics do not 
directly suppress or stimulate the growth of C. albicans.1*° Evidently 
C. albicans flourishes with antibiotic therapy because of the suppres- 
sion of other organisms which normally compete with it for nutrition.'*° 
However, this may well not be a complete explanation for the mechan- 
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ism of the occurrence of candidiasis following antibiotic therapy, and 
the entire question is not really settled. Most observers believe that the 
administration of antibiotics causes an activation of a quiescent focus 
in “monilia carriers,” !*° and this situation poses a real problem. 
Nystatin (Mycostatin, fungicidin), developed by Brown and Hazen 
at the New York State Health laboratories, is a new antifungal anti- 
biotic.!® §* It is derived from cultures of Streptomyces noursei and is 
a most promising advance in the therapy of candidiasis.®: 1: 12% 141, 168 





. Monilial granuloma (A) of legs, (B) of hand. 


In our experience Mycostatin Ointment (100,000 units per gram, ap- 
plied locally several times daily) has given amazingly good results. We 
have also tried this ointment in combination with 9-alphafluoro hydro- 
cortisone, but did not notice an appreciable increase in the effectiveness. 
The drug is also available in powder form and can be incorporated into 
lotions. Although Mycostatin is poorly absorbed from the gastro- 
intestinal tract, its oral administration has been effective and even life- 
saving.® 41 When administered by mouth together with local treat- 
ment in localized lesions, the dosage should be one or 2 tablets (500,000 
units per tablet) three times daily. This concomitant local and systemic 
administration seems quite effective. In severe cases 2 tablets four or 
more times a day may be tried. Although tablets may be crushed and 
given with milk or syrup, its administration as flavored powder (175,000 
units per teaspoonful) has proved most satisfactory in infants.? One 
teaspoonful every six hours should be tried at first. In oral thrush Myco- 
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statin may be administered as powder, spray or Mycostatin for Sus- 
pension.!®° Vaginal tablets (100,000 units per tablet) are useful in 
treating vulvovaginitis. Side effects appear to be mild with occasional 
gastrointestinal symptoms. Mycostatin in injectable form is not now 
available. 

Oral lesions may be effec- 
tively treated also with gentian 
violet (1 to 2 per cent in aque- 
ous solution) several times a 
day, as can vulvar, intertriginous 
and other cutaneous lesions. 
Nail lesions, although more re- 
sistant, also respond well to My- 
costatin ointment. Strong kera- 
tolytics must often be used in 
treating the lesions of monilial 
granuloma. 

Acrodermatitis enteropathica 
12, 53, 62, 63, 87, 169 is not a pti- 
mary fungus disease, but C. al- 
bicans can often be cultured 
from lesions, and the clinical 
picture somewhat resembles a 
C. albicans infection. Secondary 
bacterial infections can also oc- 
cur. This syndrome, which usu- 
ally appears between the ages of 
three weeks and 18 months, is 
' characterized by diarrhea, dis- 
Fig. 33. Acrodermatitis enteropathica. turbances in growth, personal- 

ity alterations and a cutaneous 
eruption. The skin eruption early consists of vesiculopustulobullous 
plaques symmetrically arranged around body orifices and on the distal 
parts of the extremities. After a few days the lesions dry and crust to 
form psoriasiform erythematosquamous patches. Disturbances of nail 
growth, alopecia of the scalp, eyebrows and eyelashes, and whitish 
plaques on the oral mucosa also occur (Fig. 33). This syndrome runs 
an intermittent yet progressive course with partial remissions and ex- 
acerbations, any of which can terminate in death. This syndrome has 
been successfully treated with Diodoquin (diiohydroxyquinoline) in 
doses of 210 to 600 mg. every six hours.’ ®: 6. 87 Diodoquin obviously 
acts on the primary gastrointestinal disease of unknown causation. In 
a recently published case Giardia lamblia was found in the feces.!? 
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DEEP MYCOSES 
Sporotrichosis 


Sporotrichosis** 2° jis, in 
most cases, a chronic infection 
of the skin and regional lymph 
vessels (“localized lymphatic 
type”). In rare instances it 
becomes systemic with bone, 
lung and muscle involvement 
and with multiple subcutane- 
ous abscesses. Kidneys, testes, 
epididymis and mammary 
glands also may become in- 
volved. The causative agent, 
Sporotrichum schenckii, is a 
plant saprophyte thriving on 
cactuses and on the thorns of 
other plants. Human _infec- 
tions can often be traced to in- 
juries with such materials. 
Cases originating from rat 
bites also have been reported. 

At the site of the injury, 
usually on an extremity, a pri- 
marty lesion or “sporotrichotic 
chancre” develops. This is an 
indurated papule or nodule, 
red or red-brown, which may 
stay as a nodule or form an abscess or an ulcer. A week after the 
appearance of this lesion a painless ascending inflammation of the re- 
gional lymph vessels occurs with secondary nodule formation along the 
lymphangitic path (Fig. 34). These secondary nodules also may break 
down. 

Diagnosis is made by demonstration of the organism in cultures and 
by animal inoculation. Serologic reactions (precipitation, agglutination 
and complement-fixation tests) are helpful aids in diagnosis. 

The localized lymphangitic form can be relatively easily cured by oral 
(and if necessary intravenous) administration of iodides.** In systemic 
dissemination results of treatment, even with large doses of iodides, are 
not always successful. Recently it has been stated that stilbamidine is 
effective against this infection.*® 





Fig. 34. Sporotrichosis. 
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North American Blastomycosis (Gilchrist’s Disease) 


North American blastomycosis is a granulomatous and suppurative 
disease caused by Blastomyces dermatitidis.*° This infection is confined 
to the United States and Canada.*® 1°7 In the past it occurred mainly 
in the Mississippi Valley, but in more recent years cases have been 
reported from all over the country. The disease affects all ages and races, 
but the incidence is much higher in males than in females, being given 
as from 8:1 to 9:1.3% 157 





Fig. 35. Lesion of cutaneous North American blastomycosis. 


The causative organism is probably saprophytic on dry plants. As in 
sporotrichosis, there is an apparently purely cutaneous and a systemic 
form of the disease. However, evidence was recently presented that in 
cases in which seemingly the infection entered through injured skin and 
manifestations clinically remained restricted to the skin over periods of 
years, actually the process originated from a hitherto unrecognized pri- 
maty focus in the lung.’ 156, 157, 188 

In the cutaneous form the first lesion is a papulo-pustule which soon 
becomes crusted. The lesion spreads peripherally. Beneath the crusts 
irregular papilliform granulation tissue forms with seropurulent secre- 
tion. The lesions have well defined borders studded with minute 
abscesses which contain the fungi. While the lesions slowly enlarge, the 
centers heal with scarring atrophy; recurrences are not seen in scars 
(local immunity?). By confluence of several lesions, polycyclic and 
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serpiginous borders may form (Fig. 35). The process is highly destruc- 
tive. Per contiguitatem it may involve and destroy structures below the 
skin such as fascia, periosteum, bone, cartilage, tendons, eye structures, 
and so forth. 

Multiple cutaneous abscesses are often seen in systemic disease. Bone 
and lung involvement is common, and any internal organ may become 
infected. 

The organism is demonstrated by direct microscopic examination of 
exudates in hanging drop preparations, by culture, by animal inocula- 
tion and by the demonstration of spores in histopathologic sections. 
X-ray examination of the lungs and bones has to be done. 

In most cases the cutaneous form, no matter whether it originated 
in the lung or not, does not disseminate into the internal organs. 

The systemic form is serious and often fatal. The relatively benign 
forms with a good immunologic response on the part of the host usually 
react strongly to intracutaneous injections of blastomycin, while their 
complement-fixation reactions are weakly positive or negative.'** Seri- 
ously ill patients have minimal or no reaction to skin tests and strong 
complement-fixation reactions.'** These tests have definite prognostic as 
well as diagnostic value.'*! 

In treatment, iodides have been used for years. Large doses given 
continuously control the cutaneous form fairly well, but no cure can be 
achieved with iodides. Recently the aromatic diamidines, especially 
stilbamidine and 2-hydroxystilbamidine, have proved of great value.*: *° 
50, 79, 153, 157 Although these latter drugs are probably the treatment of 
choice and are often lifesaving, recurrences are frequent after their 
use.*8: 7%. 8°, 157 [The principal dangers of these stilbene derivatives are 
nitritoid reactions, hepatic necrosis, and anesthesia to touch over the 
distribution of the trigeminal nerve.**: **: 7 Treatment with vaccines 
(especially in all those with a positive skin test or with negative skin 
and complement-fixation tests), local x-ray therapy and surgical pro- 
cedures are often used.*® 1°" 161 Recent studies with cinnamic acid 
derivatives and the nitrostyrene group, especially 8-methyl-8-nitrostyrene 
and p-methoxy-6-methyl-6-nitrostyrene, are promising.*® 


Cryptococcosis (European Blastomycosis, Torulosis) 


Cryptococcosis is caused by Cryptococcus neoformans, occurs in all ages 
and in all parts of the world, and involves the skin, lungs (the usual 
site of entry), the central nervous system and various other organs.*® 
Its skin manifestations are similar to those of North American blasto- 
mycosis. Although prognosis is poor in the generalized cases, especially 
with central nervous system involvement, iodides, sulfonamides, surgery, 














582 FUNGUS INFECTIONS OF THE SKIN 


lumbar punctures and local x-ray therapy may be tried. Iodides are in- 
effective in systemic cases. The use of stilbamidine is being investigated. 


Coccidioidomycosis (Coccidioidal Granuloma, Valley Fever, San Joaquin Fever) 


Coccidioidomycosis is usually due to the inhalation of dust from dry 
plant particles containing the arthrospores of the causative fungus, 
Coccidioides immitis.*? In the majority of cases the disease remains 
localized to the lungs, and if there are any distant effects, they clear 
after a short time. However, in a small percentage of cases a true dis- 
semination to many different organs (“progressive form”) develops. 
The disease is endemic in the arid southwestern United States and also 
occurs in Mexico, Central America and South America.*? Although it 
is most often reported in young adult males, it is often observed in 
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Fig. 36. Coccidioides granuloma on nape of neck. 


children.” ® 75, 194 Tn the darkly pigmented races the progressive forms 
of the disease more frequently develop and the mortality is higher. The 
primary pulmonary form is asymptomatic in over half of the infected 
patients, and a large percentage of the inhabitants of endemic regions 
are positive to skin tests with coccidiomycin. The initial or primary in- 
fection is an acute upper respiratory infection.** * 74 1% This can be 
mild, but it often simulates bronchopneumonia with high fever and 
patchy infiltrates of the lungs in the x-ray film. 

Erythema nodosum or erythema multiforme frequently occurs after 
the fever has subsided, and at this time fever again occurs with occa- 
sional conjunctivitis and arthritis.** 1°* In patients with these “allergic 
reactions” the more severe forms of the disease rarely develop.®?: 187 It 
has been assumed that these manifestations are elicited by short-lasting 
hematogenous showers with embolization of the organism and its sub- 
sequent rapid decomposition by virtue of the hypersensitivity state of 
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the tissues. One of us (S.R.) observed a case in which, after the primary 
pneumonia had subsided, a pustule developed on the second phalanx 
of an index finger. The organism could be recovered from this pustule. 
Afterwards this patient remained in good health. 

The common portal of entry is the lung. True primary cutaneous 
coccidioidomycosis is extremely rare.?7 187 It begins as an indurated 
granulomatous and ulcerating “chancre,” and spreads in the form of 
regional lymphangitis and lymphadenitis. Like the primary lung infec- 
tion, the primary skin infection tends to involute spontaneously.'*? 





Fig. 37. Coccidioides immitis spherule in cutaneous lesion. 


Primary invasion of the nasopharynx with a scrofulodermic type of 
lymphadenitis in the neck also has been observed.*” 

In the disseminate form, which almost invariably has a fatal outcome, 
metastatic cutaneous lesions are often seen. They begin as indurated 
dermal or subdermal nodules, later forming abscesses, ulcers or drain- 
ing sinuses; granulomatous lesions (“granuloma coccidioides”) (Fig. 
36) and verrucous plaques also occur. 

The organism can be demonstrated by culture, animal inoculations 
and in tissue sections. In tissues double-contoured spherules are seen 
containing endospores (Fig. 37). 

The skin tests with coccidiomycin are highly positive in patients with 
a good immunologic resistance and faintly positive or negative in those 
with low resistance such as is seen in the severe cases of disseminated 
infection.1*? By varying dilutions this test can be made roughly quantita- 
tive and can be of great prognostic value.'®*: 187 Also of prognostic value 
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is the complement-fixation test, which is positive in high dilution in 
those gravely ill and low in those with good resistance.'** The precipitin 
test is of diagnostic but not prognostic value and becomes positive before 
the complement-fixation test, but after the skin test.'** It can persist for 
years. Prognosis is excellent in the localized forms and grave in dissemi- 
nited progressive disease. 

Although therapy is rather unsatisfactory, some newer drugs such as 
prodigiosin, sodium caprylate, ethyl vanillate, stilbamidine, thiolutin 
and rimocidin may prove of some value.*? Local lesions can be treated 
with x-ray. Treatment with vaccines may prove beneficial.** Diagnosis 
is by skin and serologic tests, direct examination of discharges, cultures, 
animal inoculation, and biopsy. 


Histoplasmosis (Darling’s Disease, Reticuloendotheliosis, Reticuloendothelial 
Cytomycosis) 


Histoplasmosis is a fungus disease due to Histoplasma capsulatum.** 
54,59 This fungus occurs widely in nature and has often been recovered 
from soil on farms. The disease is usually contracted by inhalation of 
the fungus, but the skin, nasopharynx or gastrointestinal tract also may 
be portals of entry.** 4° Histoplasmosis is endemic in the central 
Mississippi Valley, the Ohio Valley and in the Appalachian Moun- 
tains, but it has also been seen in other parts of North America and 
various places throughout the world.** #® Although all ages are affected, 
the disease, especially the serious progressive form, is frequently seen 
in children.** 57, 9 

Primary histoplasmosis of the lung is asymptomatic in around 95 per 
cent of cases, but pulmonary lesions can be demonstrated by roentgeno- 
gram.** In the remaining cases there are mild symptoms. A high per- 
centage of healthy adults in endemic areas have positive skin tests, and 
there is a high correlation between nontuberculous pulmonary calcifica- 
tions seen on routine films and the positive skin tests. The comple- 
ment-fixation test soon becomes positive, and the intracutaneous test 
with histoplasmin is positive within several weeks. Reinfection with 
histoplasmosis is rare, but evidently does occur.** A small percentage of 
people acquire severe progressive histoplasmosis which is usually fatal, 
although some patients have apparently recovered. In the serious, pro- 
gressive forms, the lungs, skin, mucous membranes, joints, gastroin- 
testinal tract, liver, spleen, kidneys, lymph nodes, adrenal glands and 
other organs may be invaded.**: * 

The picture in infants, in whom the disease is common, often varies 
from that in adults. In infants, fever, pallor, diarrhea, failure to gain 
weight, difficulty in feeding, chronic cough, irritability, cyanosis with 
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feeding, abdominal distention, hepatomegaly, splenomegaly, lymphad- 
enopathy, anemia, leukopenia and purpura may be seen.5*: ®* The course 
in infants is shorter and more acute, and the skin lesions are often 
crusted, vesicular, pustular, scaly and gangrenous.®? Cutaneous lesions 
are not uncommon in adults, either.*® 

In adults the most common skin lesion is an ulcerative, crusted, often 
painful granuloma; nodules, papulonecrotic lesions, and abscesses also 
occur.*® Cutaneous lesions are most frequently found adjacent to 
orifices and are also often seen on the head and neck.*® Granulomatous, 
ulcerative and painful, nodular, hemorrhagic, crusted or fissured lesions 
involve mucous membranes such as the tongue, buccal and labial 
mucosae, palate, gingivae and hypopharynx.*® 1° Perforation of the 
nasal septum has been reported.*® Unequivocal diagnosis on a clinical 
basis is often difficult, especially in cutaneous lesions, and proof must 
rest with histology, culture, examination of fresh material, and animal 
inoculation. 

Although prognosis is grave in the systemic cases, it is excellent in 
most of the localized cases. Treatment is still discouraging. Of a host 
of drugs tried, a few which have shown some promise are stilbamidine, 
2-hydroxystilbamidine and ethyl vanillate.** '*° Surgery and radium 
and roentgen rays have, on occasion, been used in the local treatment 
of circumscribed areas.** *% 


Other Deep Mycoses 


In this review we have omitted the discussion of actinomycosis,*: * 3: 
47, 85, 105, 119, 125, 179, 180 nocardiosis*® #6 and maduromycosis*! 1%  be- 
cause the causative organisms are not true fungi. Chromoblastomy- 
cosis**. 1 was not mentioned because it is rare in this country. South 
American blastomycosis** does not occur here. Aspergillosis, mucoro- 
mycosis*®: §1 and rhinosporidiosis*? have occurred in children of North 
America, but the pathogenicity of the molds recovered in these cases 
is still a controversial matter. 


IMMUNOLOGY AND “ID” REACTIONS 


Cutaneous hypersensitivity can play a complicating role in some 
patients with dermatomycoses. Although complement-fixing antibodies 
have not been demonstrated in the serums of patients with dermato- 
mycoses,**: 7° circulating antibodies in patients giving an immediate 
wheal reaction to skin tests have been demonstrated by passive trans- 
fer.3*: 173 Sensitivity®* ®* can be tested by the intradermal injection of 
the specific fungal antigen in suitable concentration. Trichophytin and 
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oidiomycin (antigen of C. albicans) are commercially available. The 
antigens of deep mycotic fungi, such as coccidiomycin and blastomycin, 
are prepared in the same way as is old tuberculin in mycologic labor- 
atories. 

While immediate wheal responses and delayed eczematoid reactions 
also do occur, the clinically most important type of sensitivity is the 
tuberculin type reaction, i.e., formation of an indolent, infiltrated 
papule 24 to 48 hours after injection which persists for many days. In 
superficial fungus infections this reaction may be positive or negative, 
but it is always positive in infections by animal dermatophyta with con- 
siderable tissue reaction and spontaneous healing tendency, such as 
kerion celsi. It becomes positive in all deep mycotic infections one to 
three weeks after the infection. 

Dermatophytids are eruptions which occur in highly sensitized per- 
sons inflicted with one of the dermatophytes. They usually appear if 
the original dermatomycotic lesion is traumatized in some way so that 
a flare-up reaction results. The distant “id” eruptions are probably due 
to the hematogenous spread of fungi or their fragments. It is assumed 
that blood-borne fungi or fragments embolize in the skin, but because 
of the high degree of cutaneous sensitivity they are immediately de- 
composed, whereby an inflammatory reaction results. 

A dermatophytid will develop only if there is a primary focus con- 
taining live fungi, if there is a high degree of skin sensitivity to this 
fungus, and if some flare-up of the primary focus has developed. Such 
flare-ups occur after irritating local and systemic (vaccines) treatments, 
long marches in narrow boots in cases of athlete’s foot, and so on. No 
fungi can be demonstrated in the “id” lesions. The dermatophytid will 
clear spontaneously after the primary focus has been eradicated®* or 
at least brought into a quiescent state. 

“Id” reactions may take a variety of forms and occur in all the 
dermatomycoses (dermatophytids: trichophytids, favids, microsporids, 
and so forth) and in moniliasis (moniliids). The eruption can be gen- 
eralized or localized and may be papular, urticarial, vesicular, bullous, 
lichenoid and even purpuric. The most common localized reaction is a 
vesicular or bullous eruption of the palms in persons with tinea pedis. 
This eruption is clinically indistinguishable from pompholyx (dyshid- 
rosis ). Migrating thrombophlebitis, thromboangiitis obliterans, erythema 
multiforme, erythema nodosum, exfoliative dermatitis, pityriasis rosea- 
like lesions and erythema annulare centrifugum have also been reported 
as “dermatophytids.” ** Sensitive persons with active dermatophytosis can 
exhibit “id” reactions after the injection of penicillin. This is probably 
due to the antigenic similarity of dermatophyta and penicillium. 

Dermatophytids should receive only bland treatment, and the pri- 
mary focus of fungus infection should be cautiously treated. 
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Erythema nodosum occurring in some deep mycoses has been also 
regarded as a hypersensitivity manifestation similar to “id” reactions. 


SUSCEPTIBILITY FACTORS 


The epidemiologic and clinical behavior of fungus diseases seems 
to indicate that individual and local susceptibilities play important 
roles.145; 169 

The predilectional localization of certain superficial fungus diseases 
in different body regions is partially explained by increased moisture 
and heat in intertriginous areas, in dermatophytoses and moniliasis and 
by the weaker fungistatic power of the skin in areas without sebaceous 
glands (in athlete’s foot) .1*° After thriving for a while on a suitable 
soil, some fungi may acquire new potentialities to live in a less favor- 
able soil and do spread to areas where they do not occur primarily.1*® 
Age, hormonal factors, altered metabolism and sex also play a definite 
role. Microsporum audouini infections of the scalp subside during 
puberty; E. floccosum infections of the groins (tinea cruris) appear only 
in the postpubertal age with the pubertal development of apocrine 
glands.1*5 The great prevalence of erythrasma in males'** might be due 
to sex differences in the excretions of these glands. Local immunity is 
well demonstrated in T. rubrum infections, in which at times one hand 
or several fingers or toenails may be infected for years without the other 
hand or nails being affected. 

Transmission of these diseases from one person to another does not 
appear to occur as frequently as was once supposed,!®: 171 and the skin 
of most persons has been stated to have a remarkable capacity to rid 
itself of dermatophytes.®: © In recent work Baer et al. have demon- 
strated that tinea pedis is not readily contracted from foot baths con- 
taining fungi.* 14%. 169 [In experimental inoculation of subjects with 
dermatophytes, some degree of artificial trauma appears to be necessary 
to produce disease in a reasonable percentage of persons.®* 16° It has 
been postulated that in many persons fungus infection is contracted 
fairly early in life and that the particular fungus contracted is carried 
throughout life in a manner similar to the way in which most persons 
carry staphylococci and herpes simplex.'®® Despite all this, it is a fact 
that tinea pedis and all the other dermatomycoses are acquired from 
fungi in the environment and, in most cases, can be prevented by the 
correct use of fungistatic agents.’* This is not quite so, however, in 
erythrasma and tinea versicolor. In these conditions we have to assume 
that the causative organism is omnipresent, and susceptibility is the 
only factor in their pathogenesis. 

The great susceptibility of the skin to C. albicans in diabetics, par- 
ticularly the predisposition of intertriginous areas, is well known. 
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There can be little doubt that in deep mycotic infections suscep- 
tibility factors also play a role. Recently evidence has accumulated to 
indicate an increased incidence of deep mycoses with lymphoblastomas 
and internal malignancies.®: *°: 2 14° [t appears that these diseases create 
favorable conditions for colonization and spread of these fungi. 

In several instances it has also been observed that quiescent deep 
mycotic infections will rapidly spread on administration of corticotropic 
hormone and cortical steroids. We know of a case in which overdosage 
of cortisone given for pemphigus led to severe lung infection with a 
nocardia strain. 

Little is known about the detailed mechanism of all these hetero- 
geneous susceptibility factors. Further research along these lines is as 
desirable as is the search for effective antifungal agents. 


REFERENCES 


1. Andrews, G. C.: Diseases of the Skin. 4th ed. Philadelphia, W. B. Saunders 
Company, 1954, p. 291. 


2. Ibid., p. 278. 

3. Ibid., p. 320. 

4. Arden, F.: Thoracic Actinomycosis in a Child: Response to Penicillin. M. J. 
Australia, 32:540, 1945. 

5. Baer, R. L., Rosenthal, S. A., and Furnari, D.: Survival of Dermatophytes 


Applied on the Feet. J. Invest. Dermat., 24:619, 1955. 
6. Baer, R. L., Rosenthal, S. A., Litt, J. Z., and Rogachefsky, H.: Newer Studies on 
the Epidemiology of Fungous Infections of the Feet. Am. J. Pub. Health, 
45:784, 1955. 

7. Beare, M., and Walker, J.: Non-fluorescent Microsporum Audouini and Canis 
Infections of the Scalp. Brit. J. Derm., 67:101, 1955. 

8. Becker, S. W., Kahn, D., and Rothman, S.: Cutaneous Manifestations of In- 
ternal Malignant Tumors. Arch. Dermat. © Syph., 45:1069, 1942. 

9. Beckmann, A. J., and Navarro, J. E.: Pneumonia Complicating Oral Thrush 
Treated with Mycostatin. A New Antifungal Antibiotic. ]. Pediat., 46:587, 
1955. 

10. Benedek, T.: Contribution to the Epidemiology of Tinea Capitis. III. Some 
Diagnostic Problems in Tinea Capitis. Mycologica, 36:596, 1944. 

11. Benedek, T., and Felsher, I. M.: Epidemiology of Tinea Capitis. Arch. Dermat. © 
Syph., 49:120, 1944. 

12. Bloom, D., and Sobel, N.: Acrodermatitis Enteropathica Successfully Treated 
with Diodoquin. J. Invest. Dermat., 24:167, 1955. 

13. Bocobo, F. C., Curtis, A. C., and Harrell, E. H.: In Vitro Fungistatic Activity 
of Stilbamidine, Propamidine, Pentamidine and Diethystilbesterol. J. Invest. 
Dermat., 21:149, 1953. 

14. Bogen, E., and Kessel, J. F.: Monilial Meningitis. Arch. Path., 23:909, 1937. 

15. Brain, R., Craw, K., Haber, H., McKenny, C., and Hadgraft, J. W.: The 
Treatment of Ringworm of the Scalp. Brit. M. J., 1:723, 1948. 

16. Broughton, R. H.: Reinfection from Socks and Shoes in Tinea Pedis. Brit. J. 
Derm., 67:249, 1955. 

17. Brown, C., Jr., Propp, S., Guest, C. M., Beebe, R. T., and Early, L.: Fatal 
Fungus Infections Complicating Antibiotic Therapy. J.A.M.A., 152:206, 1953. 

18. Brown, R., and Hazen, E. L.: Annual Report of New York State Department of 

Health, Division of Laboratories and Research, 1949, pp. 19-21. 
. Brown, R., Hazen, E. L., and Mason, A.: Effect of Fungicidin (Nystatin) in 

















EDWARD H. FERGUSON, STEPHEN ROTHMAN 589 


Mice Injected with Lethal Mixtures of Aureomycin and Candida Albicans. 
Science, 117:609, 1953. 


. Buschke, A., and Klemm, G.: Zur Behandlung der Mikrosporie. Mediz. Klinik., 


16:1158, 1920. 


21. Cannon, P. R.: The Changing Pathologic Picture of Infection since the Intro- 


duction of Chemotherapy and Antibiotics. Bull. New York Acad. Med., 31: 
87, 1955. 


. Carol, W. L. L.: Dermatomycosis Profunda s. Generalisata, Verursacht von 


Candida albicans. Acta Dermato-venereol., 21:70, 1940. 


. Carslaw, R. W.: Favus of the Scalp. Observation on the Manner of Spread. 


Brit. J]. Derm., 67:392, 1955. 


. Cassels, D., and Steiner, P.: Mycotic Endocarditis. Report of a Case with 


Necropsy. Review of the Literature. Am. J. Dis. Child., 67:128, 1944. 


25. Cawley, E. P., and Curtis, A. C.: Histoplasmosis and Lymphoblastoma. Are 
These Diseases Related? J. Invest. Dermat., 11:443, 1948. 

26. Cohen, M.: Binocular Papilledema in a Case of Torulosis Associated with 
Hodgkin’s Disease. Arch. Ophthalmol., 32:477, 1944. 

27. Conant, N. F., Smith, D. T., Baker, R. D., Callaway, J. L., and Martin, D. S.: 
Manual of Clinical Mycology. 2nd ed. Philadelphia, W. B. Saunders Com- 
pany, 1954, p. 311. 

28. Ibid., p. 1. 

29. Ibid., p. 26. 

30. Ibid., p. 45. 

31. Ibid., p. 240. 

32. Ibid., p. 93. 

33. Ibid., p. 222. 

34. Ibid., p. 119. 

35. Ibid., p. 149. 

36. Ibid., p. 262. 

37. Ibid., p. 169. 

38. Ibid., p. 322. 

39. Ibid., p. 316. 

40. Ibid., p. 213. 

41. Ibid., p. 203. 

42. Ibid., p. 253. 

3. Ibid., p. 75. 

44. Ibid., p. 363. 

45. Ibid., p. 369. 

46. Connar, R. G., Ferguson, T. B., Sealy, W. C., and Conant, N. F.: Nocardiosis. 
Report of a Single Case with Recovery. J. Thoracic Surg., 22:424, 1951. 

47. Cornell, A., and Shookhoff, H. B.: Actinomycosis of the Heart Simulating 
Rheumatic Fever. Report of Three Cases of Cardiac Actinomycosis, with a 
Review of the Literature. Arch. Int. Med., 74:11, 1944. 

48. Curtis, A. C., Bocobo, F. C., Harrell, E. R., and Block, W. D.: Further Studies 
on Antifungal Activity of Some Cinnamic Acid Derivatives and Nitrostyrenes. 
Arch. Dermat. @ Syph., 70:786, 1954. 

49. Curtis, A. C., and Grekin, J. H.: Histoplasmosis. A Review of the Cutaneous 
and Adjacent Mucous Membrane Manifestations, with a Report of Three 
Cases. J.A.M.A., 134:1217, 1947. 

50. Curtis, A. C., and Harrell, E. R.: Use of Two Stilbene Derivatives (Diethylstil- 
besterol and Stilbamidine) in Treatment of Blastomycosis. Arch. Dermat. © 
Syph., 66:676, 1952. 

51. Dalton, J. E., Slaughter, J. C., Jenkins, R. C., Phelps, S., and Hackney, V. C.: 
Microsporosis Due to Microsporum Fulvum. J. Invest. Dermat., 15:421, 1950. 

52. Danbolt, N.: Deep Cutaneous Moniliasis: A Fatal Case of a Peculiar Type. 
Acta dermat-venereol., 21:98, 1940. 

53. Danbolt, N., and Closs, K.: Acrodermatitis Enteropathica. Acta dermat- 


venereol., 23:127, 1942. 








76. 
rif 
78. 
79. 


59° 
54. 


55. 
56. 
57. 
























































FUNGUS INFECTIONS OF THE SKIN 


Darling, S. T.: A Protozoan General Infection Producing Pseudotubercles in 
the Lungs and Focal Necrosis in the Liver, Spleen, and Lymph Nodes. 
].A.M.A., 46:1283, 1906. 

Davidson, A. M., and Gregory, P. H.: Note on Investigation of Hairs Infected 
by Certain Fungi. Canad. J. Research, 7:378, 1932. 

Davidson, A. M., and Gregory, P. H.: Note on Investigation into Fluorescence 
of Hair Infected by Certain Fungi. Canad. J. Research, 7:378, 1932. 

Davis, H. V., and Neff, F. C.: Histoplasmosis in Infancy. Am. J. Dis. Child., 
71:171, 1946. 


. Decker, J. J.: Moniliasis. New England J. Med., 220:626, 1939. 
. De Monbreun, W. A.: The Cultivation and Cultural Characteristics of Darling’s 


Histoplasmosis Capsulatum. Am. J. Trop. Med., 14:93, 1934. 


. Dennie, C. C., and Morgan, D. B.: Use of the Purple X Bulb in Diagnosis of 


Fungous Diseases of the Scalp. Arch. Dermat. @ Syph., 55:396, 1947. 


. Dickson, E. C.: “Valley Fever” of the San Joaquin Valley and Fungus Coc- 


cidioides. California G@ West. Med., 47:151, 1937. 


. Dillaha, C. J., and Lorincz, A. L.: Enteropathic Acrodermatitis (Danbolt). 


Successful Treatment with Diodoquin® (Diiodohydroxyquinoline). Arch. 
Dermat. @ Syph., 67:324, 1953. 


. Dillaha, C. J., Lorincz, A. L., and Aavik, O. R.: Acrodermatitis Enteropathica: 


Review of the Literature and Report of a Case Successfully Treated with 
Diodoquin. J.A.M.A., 152:509, 1953. 


. Dobes, W. L.: The Effect of Estrogenic Hormones on Tinea Capitis Due to 


M. Audouini. Arch. Dermat., 72:252, 1955. 


. Dobes, W. L.: Treatment of Tinea Capitis with Estrogenic Hormones. Arch. 


Dermat. @ Syph., 62:58, 1950. 


. Dostrovsky, A., Kallner, G., Raubitschek, F., and Sagher, F.: Tinea Capitis. 


An Epidemiologic, Therapeutic and Laboratory Investigation of 6,390 Cases. 
]. Invest. Dermat., 24:195, 1955. 


. Engelhard, C. F.: Candida Albicans Infection in a Child. J. Pediat., 32:404, 


1948. 


. English, M. P., and Warin, R. P.: Microsporum Canis Infection of the Scalp 


in an Adult with Cicatricial Alopecia. Brit. ]. Derm., 67:196, 1955. 


. Faber, H. K., Smith, C. E., and Dickson, E. C.: Acute Coccidioidomycosis 


with Erythema Nodosum in Children. J. Pediat., 15:163, 1939. 


. Felsher, Z.: Observation on the Fluorescent Material in Hairs Infected by 


Microsporon in Tinea Capitis. J. Invest. Dermat., 12:139, 1949. 


. Gausevitz, P. L., Jones, F. S., and Worley, G.: Fatal Generalized Moniliasis. 


Am. J. Clin. Path., 21:41, 1951. 


. Georg, L. K.: The Diagnosis of Ringworm in Animals. Veterinary Medicine, 


49:157, 1954. 


. Ghosh, L. M., and Dey, N. C.: Studies in Ringworm: Therapy of Tinea Capitis 


by Gonadotropic Hormones. Indian M. Gaz., 80:381, 1945. 


. Gifford, M. A.: San Joaquin Fever. Annual Report, Kern County Department 


of Public Health, for the Fiscal Year July 1, 1935, to June 20, 1936. 


. Gifford, M. A., Burr, W. C., and Donds, R. J.: Data on Coccidioides Fungus 


Infection, Kern County, 1901-1936. Annual Report, Kern County Depart- 
ment of Public Health, for the Fiscal Year July 1, 1936, to June 30, 1937. 
Greenbaum, S. S.: Immunity in Ringworm Infections. Arch. Dermat. @ Syph., 
10:279, 1924. 
Guy, W. H., and Jacob, F. M.: Granuloma Coccidioides. Arch. Dermat. 6 
Syph., 16:308, 1927. 
Harrell, E. R., Bocobo, F. C., and Curtis, A. C.: Sporotrichosis Successfully 
Treated with Stilbamidine. Arch. Int. Med., 93:162, 1954. 
Harrell, E. R., Bocobo, F. C., and Curtis, A. C.: A Study of North American 
Blastomycosis and Its Treatment with Stilbamidine and 2-Hydroxystilbami- 
dine. Ann. Int. Med., 43:1076, 1955. 

















80. 


81. 
82. 


83. 
84. 
85. 
86. 
87. 
88. 


89. 


90. 


91. 


92. 


Ts 


74. 


95. 
96. 
97. 


98. 


7. 
100. 
101. 


102. 
103. 


EDWARD H. FERGUSON, STEPHEN ROTHMAN 591 


Harrell, E. R., and Block, W. D.: The Effect of Stilbenes and Related Com- 
pounds on the Mycoses. U.S. Armed Forces M. J., 5:949, 1954. 

Harris, J. S.: Mucoromycosis, Report of a Case. Pediatrics, 16:857, 1955. 

Haskin, D., Lasher, N., and Rothman, S.: Some Effects of ACTH, Cortisone, 
Progesterone and ‘Testosterone on Sebaceous Glands in the White Rat. 
]. Invest. Dermat., 20:207, 1953. 

Hauser, F. V., and Rothman, S.: Monilial Granuloma. Report of a Case and 
Review of the Literature. Arch. Dermat. @ Syph., 61:297, 1950. 

Hazen, E. L., and Brown, R.: Two Antifungal Agents Produced by a Soil 
Actinomycete. Science, 112:423, 1950. 

Herrell, W. E.: Further Observations on the Clinical Use of Penicillin. Proc. 
Staff Meet., Mayo Clin., 18:65, 1943. 

Hitch, J. M.: Neurotoxic Symptoms Following Use of Asterol* Dihydrochloride. 
].A.M.A., 150:1004, 1952. 

Hodgson-Jones, I. S.: Acrodermatitis Enteropathica. 3rit. J. Derm., 67:222, 
1955. 

Hoffman, C., Schweitzer, T. R., and Dalby, G.: Fungistatic Properties of the 
Fatty Acids and Possible Biochemical Significance. Food Research, 4:539, 
1939. 

Hopkins, J. G., Lingenfelter, C. S., Kiesselbach, M. R., and Hamilton, O. A.: 
Treatment of Tinea Capitis with Salicylanilide Preparations. Arch. Dermat. 
© Syph., 67:479, 1953. 

Howell, J. B., Wilson, J. W., and Caro, M. R.: Tinea Capitis Caused by 
Trichophyton Tonsurans (Sulfureum and Crateriforme). Arch. Dermat. © 
Syph., 65:194, 1952. 

Howles, J. K., Kennedy, C. B., Garvin, W. H., Brueck, J. W., and Buddingh, 
G. J.: Chromoblastomycosis: Report of Nine Cases from Single Area in 
Louisiana. Arch. Dermat. © Syph., 69:83, 1954. 

Iams, A. M., Tenen, M. M., and Flanagan, H. F.: Histoplasmosis in Children. 
Review of the Literature, with Report of a Case. Am. J. Dis. Child., 70:229, 
1945. 

Jillson, O. F., and Hoekelman, R. A.: Further Amplification of the Concept 
of Dermatophytid. I. Erythema Annulare Centrifugum as a Dermatophytid. 
Arch. Dermat. © Syph., 66:738, 1952. 

Jillson, O. F., and Huppert, M.: The Immediate Wheal and the 28-48 Hour 
Tuberculin Type Edematous Reactions to ‘T'richophytin. J. Invest. Dermat., 
12:179, 1949. 

Joachim, H., and Polyaes, S. H.: Subacute Endocarditis and Systemic Mycosis 
(Monilia). J.A.M.A., 115:205, 1940. 

Kesten, B. M., Benham, R., and Silva, M.: Treatment of Onychomycosis Due to 
Trichophyton Rubrum. Arch. Dermat., 71:52, 1955. 

Kingery, L. B., and Thienes, C. H.: Mycotic Paronychia and Dermatitis: Hither- 
to Undescribed Condition Apparently Peculiar to Fruit Canners. Arch. Dermat. 
© Syph., 11:186, 1925. 

Kligman, A. M.: The Pathogenesis of Tinea Capitis Due to Microsporum 
Audouini and Microsporum Canis: Gross Observation Following the Inocu- 
lation of Humans. J. Invest. Dermat., 18:231, 1952. 

Kligman, A. M.: Tinea Capitis Due to M. Audouini and M. Canis. II. Dynamics 
of the Host-Parasite Relationship. Arch. Dermat., 71:313, 1955. 

Kligman, A. M., and Anderson, W. W.: Evaluation of Current Methods for the 
Local Treatment of Tinea Capitis. J. Invest. Dermat., 16:155, 1951. 

Kligman, A. M., and Constant, E. R.: Family Epidemic of Tinea Capitis Due 
to Trichophyton Tonsurans (Variety Sulfureum). Arch. Dermat. G Syph., 
63:493, 1951. 

Kligman, A. M., and Ginsberg, D.: Immunity of the Adult Scalp to Infection 
with Microsporum Audouini. J. Invest. Dermat., 14:345, 1950. 

Kulowski, J., and Stovall, $.: Maduromycosis of Tibia in a Native American. 
].A.M.A., 135:429, 1947. 





592 
104. 


107. 


108. 
109. 
110. 


117. 


118. 
119. 


120. 





. Newcomer, V. D., Wright, E. T., and Sternberg, T. H.: The Effect of Nystatin 





FUNGUS INFECTIONS OF THE SKIN 


Kunstadter, R. H., and Pendergrass, R. C.: Primary Coccidioidomycosis. A 
Possible Pediatric Problem. J].A.M.A., 127:624, 1945. 


. Ladd, W. F., and Bill, A. H., Jr.: Actinomycosis of the Chest with Spread to 


the Abdomen. New England J]. Med., 229:748, 1943. 


. Lasher, N., Lorincz, A. L., and Rothman, S.: Hormonal Effects on Sebaceous 


Glands in the White Rat. II. The Effect of the Pituitary-Adrenal Axis. 
]. Invest. Dermat., 22:25, 1954. 

Lasher, N., Lorincz, A. L., and Rothman, S.: Hormonal Effects on Sebaceous 
Glands in the White Rat. III. Evidence for the Presence of a Pituitary 
Sebaceous Gland Tropic Factor. J. Invest. Dermat., 24:499, 1955. 

Lederer, H., and Todd, R. McL.: Thrush in Infancy. Arch. Dis. Childhood, 
24:200, 1949. 

Lee, R. K. C.: Epidemic Tinea Capitis: A Public Health Problem. Pub. Health 
Rep., 63:261, 1948. 

Leiby, G. M., Sulzberger, M. B., and Baer, R. L.: Sporotrichosis in New York 
State. Report of Two New Cases and Tabulated Discussion of Twenty-Six 
Previous Ones. Arch. Int. Med., 75:145, 1945. 


. Levin, O. L., and Behrman, H. T.: The Problem of Nonfluorescent Ringworm 


of the Scalp: A Warning. J.A.M.A., 128:350, 1945. 


2. Lewis, G. M.: Fluorescence of Fungus Colonies with Filtrated Ultraviolet 


Radiation (Wood’s Filter). Arch. Dermat. @ Syph., 31:329, 1935. 


. Lewis, G. M., and Hopper, M. E.: An Introduction to Medical Mycology. 3rd ed. 


Chicago, Year Book Publishers, Inc., 1949, p. 48. 


. Lewis, G. M., and Hopper, M. E.: Ringworm of the Scalp: Clinical and Ex- 


perimental Studies in Types of Infection Resistant to Treatment. Arch. 
Dermat. © Syph., 35:466, 1937. 


5. Lewis, G. M., Hopper, M. E., and Reiss, F.: Ringworm of the Scalp. J.A.M.A., 


132:62, 1946. 


. Lewis, G. M., Hopper, M. E., and Reiss, F.: Ringworm of the Scalp. Clinical 


Data on Recent Cases; Experiences with Local Endocrine Therapy. J.A.M.A., 
132:62, 1946. 

Livingood, C. S., and Pillsbury, D. M.: Ringworm of the Scalp: Prolonged 
Observation, Family Investigation, Cultural and Immunologic Studies in 130 
Cases. J. Invest. Dermat., 4:43, 1941. 

Loh, W., and Baker, E. E.: Fecal Flora of Man after Oral Administration of 
Chlortetracycline or Oxytetracycline. Arch. Int. Med., 95:74, 1955. 

Long, P. H.: A-B-C’s of Sulfonamide and Antibiotic Therapy. Philadelphia, 
W. B. Saunders Company, 1948. 

MacKee, G. M., Herrmann, F., and Karp, F. L.: A New Treatment for An- 
thropophilic Tinea Tonsurans (Microsporon Audouini). J. Invest. Dermat., 


7:43, 1946. 


. Marchionini, A., and Ottenstein, B.: Stoffwechselveraenderungen im Schwitzbad, 


etc. Klin. Wehnschr., 10:971, 1931. 


. Miale, J. B.: Candida Albicans Infection (with Involvement of Meninges) 


Confused with Tuberculosis. Arch. Path., 35:427, 1943. 


. Miller, J. L., Lowenfish, F. P., and Beattie, G. F.: Local Treatment of Tinea 


Capitis. ].A.M.A., 132:67, 1946. 


. Miller, J. L., Lowenfish, F. P., and Beattie, G. F.: Treatment of Tinea Capitis. 


].A.M.A., 132:67, 1946. 


. Miller, J. M., Long, P. H., and Schoenbach, E. B.: Successful Treatment of 


Actinomycosis with “Stilbamidine.” J.A.M.A., 150:35, 1952. 


. Moore, M.: Granulomatous Moniliasis Resembling Blastomycosis (Gilchrist’s 


Disease ). Mycopathologia, 4:272, 1948. 


. Moore, M., and Wooldridge, W. E.: Kerion Caused by Trichophyton Sul- 


fureum. Arch. Dermat. © Syph., 61:460, 1950. 


. Nejedly, R. F., and Baker, L. A.: Treatment of Localized Histoplasmosis with 


2-Hydroxystilbamidine. Arch. Int. Med., 95:37, 1955. 











131. 
. Peck, S. M., Bergamini, R., Kelcec, L. C., and Rein, C. R.: The Serodiagnosis 


140. 
141. 
142. 
143. 
144. 
145. 
146. 


154. 
155. 


156. 


EDWARD H. FERGUSON, STEPHEN ROTHMAN 593 


When Administered Simultaneously with Tetracycline upon the Yeast Flora 
of the Gastrointestinal Tract of Man. Antibiotics Annual, 1954-1955. New 
York, Medical Encyclopedia, Inc., 1955, p. 686. 


. Ormsby, O. S., and Montgomery, H.: Diseases of the Skin. 7th ed. Philadelphia, 


Lea & Febiger, 1948, p. 1100. 
Ibid., p. 1112. 


of Moniliasis. Its Value and Limitations. J. Invest. Dermat., 25:301, 1955. 


. Pluss, J. M., and Kadar, L.: A Case of Monilial Granulomas Associated with 


Widespread Superficial Moniliasis and Epidermophytosis. J. Invest. Dermat., 
23:317, 1954. 


. Poehlmann, A.: Erythrasma. Jadassohn’s Handbuch d. Haut-u. Geschlechtskr., 


11:711, 1928. 


. Poncher, H. G., Schour, I., and Massler, M.: The Oral Cavity, in Nelson, W. E.: 


Mitchell-Nelson Textbook of Pediatrics. 4th ed. Philadelphia, W. B. Saunders 
Company, 1946, p. 587. 


36. Poth, D. O., and Kaliski, S. R.: Estrogen Therapy of Tinea Capitis. Arch. 


Dermat. © Syph., 45:121, 1942. 


. Price, H., and Taylor, D. R.: Trichophyton Tonsurans (Crateriforme) Infection 


of the Scalp. California M. J., 76:283, 1952. 


. Rankin, N. E.: Disseminated Aspergillosis and Moniliasis Associated with 


Agranulocytosis and Antibiotic Therapy. Brit. M. J., 1:918, 1953. 


. Rigler, N. E., and Greathouse, G. A.: The Chemistry of Resistance of Plants 


to Phymatotrichum Root Rot. VI. Fungicidal Properties of Fatty Acids. Am. 
]. Botany, 27:701, 1940. 

Robinson, H. M., Jr.: Moniliasis Complicating Antibiotic Therapy: Clinical 
and Laboratory Studies. Arch. Dermat. @ Syph., 70:640, 1954. 

Robinson, R. C. V.: Systemic Moniliasis Treated with Mycostatin. Case Re- 
port. J. Invest. Dermat., 24:375, 1955. 

Rockwood, E. M., and Greenwood, A. M.: Monilial Infection of the Skin: 
Report of a Fatal Case. Arch. Dermat. @ Syph., 29:574, 1934. 

Rosenthal, S. A., Baer, R. L., Litt, J. B., Rogachefsky, H., and Furnari, D.: 
Studies on the Dissemination of Fungi from the Feet of Subjects with and with- 
out Disease of the Feet. J. Invest. Dermat., 26:41, 1956. 

Rothman, S.: Ringworm of the Scalp in Children. Hygeia, 23:436, 1945. 

Rothman, S.: Susceptibility Factors in Fungus Infections in Man. Tr. New York 
Acad. Sci., 12:27, 1949. 

Rothman, S.: Systemic Disturbances in Recalcitrant Trichophyton Rubrum 
(Purpureum) Infections: Studies and Short Report on Therapeutic Experi- 
ments. Arch. Dermat. @ Syph., 67:239, 1953. 


. Rothman, S., Smiljanic, A. M., and Shapiro, A. L.: Fungistatic Action of Hair 


Fat on Microsporon Audouini. Proc. Soc. Exper. Biol. @ Med., 60:394, 1945. 


. Rothman, S., Smiljanic, A. M., Shapiro, A. L., and Weitkamp, A. W.: The 


Spontaneous Cure of Tinea Capitis in Puberty. J. Invest. Dermat., 8:81, 1947. 


. Rothman, S., Smiljanic, A. M., and Weitkamp, A. W.: Mechanism of Spon- 


taneous Cure in Puberty of Ringworm of the Scalp. Science, 104:201, 1946. 


. Rotstein, J., Frick, P. $., and Schiele, B. C.: Agranulocytosis Associated with 


Chlorpromazine Therapy. Arch. Int. Med., 96:781, 1955. 


1. Sabouraud, R.: Les Teignes. Paris, 1910. 
52. Schaberg, A., Hildes, J. A., and Wilt, J. C.: Disseminated Candidiasis. Arch. 


Int. Med., 95:112, 1955. 


. Schoenbach, E. B., Miller, J. M., Ginsberg, M., and Long, P. H.: Systemic 


Blastomycosis Treated with Stilbamidine. A Preliminary Report. J.A.M.A., 
146:1317, 1951. 
Schultz, F. W.: Systemic Thrush in Childhood. J.A.M.A., 105:650, 1935. 
Schwarz, J., and Baum, G. L.: Blastomycosis. Am. J. Clin. Path., 21:999, 1951. 
Schwarz, J., and Baum, G. L.: North American Blastomycosis (Geographic 








594 





















































166. 


169. 


157. 
158. 


159. 


160. 
161. 
162. 


163. 


164. 


165. 


167. 


168. 


170. 


171. 


172. 


173. 


174. 
175. 


176. 
177. 
178. 


FUNGUS INFECTIONS OF THE SKIN 


Distribution, Pathology and Pathogenesis). Docum. Med. Geog. et Trop., 
5:29, 1953. 

Schwarz, J., and Goldman, L.: Epidemiologic Study of North American Blas- 
tomycosis. Arch. Dermat., 71:84, 1955. 

Schwartz, L., Peck, S. M., Botvinich, I., Leibovitz, A. L., and Frasier, E. S.: 
Control of Ringworm of Scalp among School Children in Hagerstown, Md., 
1944-1945. J.A.M.A., 132:58, 1946. 

Scully, J. P., Livingood, C. S., and Pillsbury, D. M.: Local Treatment of Tinea 
Capitis Due to M. Audouini: Importance of Inflammatory Reaction as an 
Index of Curability. J. Invest. Dermat., 10:111, 1948. 

Shapiro, A. L., and Rothman, S.: Undecylenic Acid in the Treatment of 
Dermatomycosis. Arch. Dermat. @ Syph., 52:166, 1945. 

Smith, D. T.: Immunologic Types of Blastomycosis: A Report on 40 Cases. 
Ann. Int. Med., 31:463, 1949. 

Spicer, C., Hiatt, W. O., and Kessel, J. F.: Candida Albicans and Cryptococcus 
Neoformans Occurring as Infective Agents in an Eight-Year-Old Boy. J. Pediat., 
33:761, 1948. 

Sternberg, T. H., and others: Antifungal Effects of Nystatin on the Fecal Flora 
of Animals and Man. Antibiotics Annual, 1953-1954. New York, Medical 
Encyclopedia, Inc., p. 199. 

Stever, R. J., and Lynch, F. W.: Ringworm of Scalp: Report of Present Epi- 
demic. J.A.M.A., 133:306, 1949. 

Stovall, W. D., and Greely, H. P.: Bronchomycosis. Report of Eighteen Cases 
of Primary Infection. J.A.M.A., 91:1346, 1928. 

Strickler, A.: Generalized Cutaneous Monilial Infection. Am. J. Dis. Child., 
68:382, 1944. 

Sullivan, C. N.: Ringworm of the Scalp: Successful Treatment of Seven In- 
stitutional Cases by Manual Epilation and Salicylanilide Ointment. Connecti- 
cut M. J., 13:1125, 1949. 

Sullivan, M., and Bereston, E. S.: A Study of Topical Therapy in Tinea Capitis. 
]. Invest. Dermat., 19:175, 1952. 

Sulzberger, M. B., and Baer, R. L.: Some Recent Advances in Dermatologic 
Mycology: Tinea Pedis; Trichophyton Rubrum Infections; Tinea Capitis; 
Moniliasis. Year Book of Dermat. & Syph., 1954-1955 Series. Chicago, Year 
Book Publishers, Inc., 1955, p. 7. 

Sulzberger, M. B., and Baer, R. L.: Editor’s note on page 307, Year Book of 
Dermat. and Syph., 1954-1955 Series. Chicago, Year Book Publishers, Inc., 
1955. 

Sulzberger, M. B., Baer, R. L., and Hecht, R.: Common Fungous Infections 
of Feet and Groins: Negligible Role of Exposure in Causing Attacks. Arch. 
Dermat. © Syph., 45:670, 1942. 

Sulzberger, M. B., and Kanof, A.: Undecylenic and Propionic Acids in the 
fae and Treatment of Dermatophytosis. Arch. Dermat. & Syph., 55: 
391, 1947. 

Sulzberger, M. B., and Kerr, P. S.: Trichophytin Hypersensitiveness of Urticarial 
Type, with Circulating Antibodies and Passive Transference. J. Allergy, 2:11, 
1930. 

Swartz, J. H.: Elements of Medical Mycology. New York, Grune & Stratton, 
1943, p. 13. 

Trice, E. R., and Shaffer, J. C.: Occurrence of Microsporon Gypseum (M. 
Fulvum) Infections in the District of Columbia Area. Arch. Dermat © Syph., 
64:309, 1951. 

Urbach, E., and Lentz, W.: Carbohydrate Metabolism and the Skin. Arch. 
Dermat. & Syph., 52:301, 1945. 

Vanbreuseghem, R.: La culture des dermatophytes in vitro sur des cheveux 
isolés. Ann. Parasitol., 24:559, 1949. 

Vanbreuseghem, R.: Keratin Digestion by Dermatophytes: A Specific Diagnostic 

Method. Mycologia, 44:176, 1952. 











179. 
180. 
181. 


182. 
183. 
184. 


185. 
186. 


187. 


188. 
189. 


190 


Uni 
Chi 


EDWARD H. FERGUSON, STEPHEN ROTHMAN 595 


Walker, O.: Sulphanilamide in Treatment of Actinomycosis. Lancet, 1:1219, 
1938. 

Watkins, A. G.: Two Cases of Pulmonary Actinomycosis. Arch. Dis. Childhood, 
19:143, 1944. 

Wiese, E. P., and Bixby, E. W.: Bronchiectasis Associated with Monilia Simu- 
lating Pulmonary Tuberculosis. Clin. Pathology Study. J. Lab. @ Clin. Med., 
26:624, 1941. 

Wikler, A., Williams, D., and Emmons, D.: Mycotic Endocarditis. J.A.M.A., 
119:333, 1942. 

Wilson, J. W., Cawley, E. P., Weidman, F. D., and Gilmer, W. S.: Primary 
Cutaneous North American Blastomycosis. Arch. Dermat., 71:39, 1955. 

Wilson, J. W., Levitt, H., Harris, T. L., and Heiligman, E. M.: Toxic En- 
cephalopathy Occurring during Topical Therapy with Asterol®. J.A.M.A., 
150:1002, 1952. 

Wilson, J. W., and Plunkett, O. A.: Tinea Capitis: Ringworm of the Scalp. 
Ann. West. Med. @ Surg., 1:93, 1947. 

Wilson, J. W., Plunkett, O. A., and Gregersen, A.: Nodular Granulomatous 
Perifolliculitis of the Legs Caused by Trichophyton Rubrum. Arch. Dermat. 6 
Syph., 69:258, 1954. 

Wilson, J. W., Smith, C. E., and Plunkett, O. A.: Primary Cutaneous Coc- 
cidioidomycosis. The Criteria for Diagnosis and a Report of a Case. California 
Med., 79:233, 1953. See also Smith, C. E. et al.: Pattern of 39,500 Serologic 
Tests in Coccidioidomycosis. J].A.M.A., 160:546, 1956. 

Woods, J. W., Manning, I. H., Jr., and Patterson, C. N.: Monilial Infections 
Complicating Therapeutic Use of Antibiotics. ].A.M.A., 145:207, 1951. 
Zilbesberg, B.: Tratamento das tinkas do couro cabeludo pelos hormonios 
sexuais em alta dose em especial pelos dietilstilbestrois. Rev. paulista med., 

27:238, 1945. 
. Zimmerman, L. E.: Candida and Aspergillus Endocarditis. Arch. Path., 50:591, 
1950. 


versity of Chicago 
cago 37, Illinois 











ATOPIC DERMATITIS 


FREDERICK URBACH, M.D. 


COLEMAN JACOBSON, M.D. 


Atopic dermatitis is a common, highly 
pruritic, sometimes exudative, cutaneous syndrome usually beginning 
early in life. It is frequently the first manifestation of a constitutional 
abnormality intimately associated with the development of major 
allergic diseases such as hay fever and asthma, and very likely itself of 
at least partly allergic nature. 

Since the original description of the syndrome by Besnier in 1892,} 
much confusion has arisen because of the multiplicity of names at- 
tached to various stages of the disease and the complicated interplay 
of immunologic, physical, infectious and psychologic factors in the 
genesis and progression of its cutaneous manifestations. In this clinic 
an attempt will be made to review briefly some of the known pertinent 
pathogenetic factors and to describe in more detail the most valuable 
diagnostic methods, clinical course and practical therapeutic approaches. 


TERMINOLOGY AND CLASSIFICATION 


Much of dermatologic nomenclature is reminiscent of classical tax- 
onomy, probably because of the ease with which skin lesions may be 
inspected and classified by morphologic differences. ‘Thus a number of 
terms have been associated from time to time with the clinical mani- 
festations of the syndrome now known as “atopic dermatitis.” In 
general, the terms reflect either morphologic stages (prurigo, lichen 
simplex chronicus, infantile eczema, infantile dermatitis, flexural ec- 
zema, lichenified eczema, early and late exudative eczematoid) or at- 
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tempts at etiologic definition (atopic dermatitis, allergic dermatitis, 
localized and disseminate neurodermatitis, eczema-asthma-hay fever 
complex, hay fever eczema, diathetic eczema). 

Even though the concept of “atopy”*® is not defensible in light of 
recent immunologic and genealogical studies,'* it has served to clarify 
our thinking, and the term “atopic dermatitis” has become widely 
accepted as a specific name for the cutaneous syndrome under dis- 
cussion. 

The appearance of atopic dermatitis varies considerably from case 
to case, and particularly from age group to age group. Still, certain 


TABLE 6. Classification of Atopic Dermatitis (After Sulzberger‘ and Hill") 


INFANTILE TYPE (usually below 2 years of age) 





Facial type (cheeks and scalp only) 
Disseminated type (face, neck, extensor surfaces of extremities) 
Generalized atopic erythroderma of infants 


JUVENILE TYPE (2 years to adolescent child) 








Prurigo type (usually extensor surfaces of extremities) 
Lichenoid type (usually flexor surfaces of extremities) 
Generalized atopic erythroderma (rare) 

ADULT TYPE (adolescent to adult) 


Circumscribed type (dorsa of hands and feet, pubic and inguinal areas, back of neck, 
eyelids) 

Disseminated patchy or confluent type (usually flexor surfaces of extremities) 

Generalized atopic erythroderma (rare) 








broad subdivisions are recognizable. Thus it appears to be possible to 
arrive at a working classification, based mainly on clinical appearance 
and age group involved (Table 6). It must, however, be understood 
that combinations of all or any of the types mentioned in Table 6 may 
appear in patients of any age, and that involvement of any part of the 
skin is possible, and generalization of the disease leading to atopic 
erythroderma may occur at any time. 


INCIDENCE 


Atopic dermatitis is one of the common skin diseases of infants 
and children. Though exact figures are not available, its relative fre- 
quency can be estimated from the studies of Sulzberger! and of Hill,” 
showing that atopic skin diseases rank seventh in frequency in patients 
up to about 25 years of age, and account for approximately 75 per cent 


* A type of hypersensitiveness peculiar to man, subject to hereditary influence, 
presenting the characteristic specific immediate whealing type of reaction, having the 
circulating antibody “reagin” and manifesting certain peculiar clinical syndromes such 
as asthma, hay fever and atopic dermatitis.® 
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of all “eczemas” in childhood. In infants under two years of age it 
is unquestionably the commonest of all dermatoses seen in practice. 


PATHOGENESIS 
Immunology 


It is surely safe to say that today there is no doubt that atopic der- 
matitis is at least partly the expression of an allergic reaction of the 
body. Yet there is ample evidence that mechanisms other than im- 
munologic ones play an important role in cases in which a specific 
food, inhalant or contactant can be causally incriminated. Heredity, 
abnormalities of vascular and autonomic reactivity, physical factors 
such as humidity, friction and temperature, infection, emotions, and 
so forth, all affect the course of the disease. 

To obtain an understanding of the rationale of the types of im- 
munologic therapy utilized for atopic dermatitis it is necessary to con- 
sider the underlying principles involved. It is important to realize that 
the precise clinical picture of an allergic disease does not primarily 
depend on the antigen involved, but almost exclusively on the site of 
the final antigen-antibody reaction. The antibody which has been as- 
sociated with atopic dermatitis (reagin) circulates in the blood, is 
mostly contained in the gamma globulin fraction and apparently be- 
comes fixed to the vascular loops of the papillae of the corium. The 
antigen (which may enter by almost any portal—ingestion, inhalation, 
percutaneous absorption, and so on) reaches the sensitized skin tissue, 
and combines with the tissue-fixed antibody. This combination sets 
off an immunologic reaction which results in the production of an ir- 
ritating end product (possibly histamine or acetylcholine) and finally 
produces vasodilatation, increased vascular permeability and an inflam- 
matory response. The clinical manifestations of edemar and inflamma- 
tion in the upper corium are in part the end product of such a process. 

As might be expected from the foregoing, most patients with atopic 
dermatitis give positive urticarial scratch or intradermal tests to protein 
substances. Such immediate type tests are widely used for diagnostic 
purposes to determine the responsible allergens. There are serious ob- 
jections to this. The most important ones are that the cutaneous 
manifestations of atopic dermatitis are not primarily urticarial, and 
second that the elimination of supposedly offending allergens in most 
cases does not lead to improvement, nor does re-exposure consistently 
aggravate the dermatitis. Furthermore, asthmatics or hay fever sufferers 
given an overdose of a specific allergen react with urticaria, never der- 
matitis, while atopic dermatitis patients may react with a severe flare-up 
and progression of cutaneous lesions. It thus seems quite certain that 
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the urticarial type of skin sensitivity, though associated with atopic 
dermatitis, is unable by itself to produce a specific lesion, and that some 
additional factor must be present in the skin. Exactly what this addi- 
tional mechanism consists of is not presently known. Hereditary pre- 
disposition, X-factor™ (perhaps a more superficial epidermal sensitivity ) , 
instability of the autonomic nervous system and many others have 
been suggested. 

Such clinical and immunologic observations throw considerable doubt 
on the usefulness of cutaneous testing in cases of atopic dermatitis. As 
a matter of fact, studies in patients with respiratory allergy have shown 
that the average subject will react positively to from five to 25 food 
allergens, but that of those tests only 5 to 20 per cent are of clinical 
significance as determined by elimination and readministration tests.'* 
A similar situation exists in patients with atopic dermatitis. Thus most 
positive skin tests to foods are more an indication of the underlying 
constitutional abnormality of the atopic person than of practical value. 
This is particularly true of the egg-white reaction. Most infants with 
atopic dermatitis show this, often to so high a degree as to suffer 
anaphylactic shock from minute doses, or reacting with flares if they 
are present in a room where a raw egg is being broken. Since most 
such infants have never eaten egg white, causal relation to the der- 
matitis is unlikely (although intrauterine sensitization has been sug- 
gested). Such reactions probably indicate only that the skin of the 
infant has become allergic to proteins, and it is quite likely that this 
allergic state can pave the way for other hypersensitivities mediated by 
ingestants, inhalants or contactants. The value of the egg-white test 
in the differential diagnosis of atopic dermatitis from other eruptions 
of infancy has been overestimated, since positive tests occur with con- 
siderable frequency in infants with seborrheic and contact dermatitis.’ 
Yet skin testing may be of value if used and interpreted intelligently. 
To test a small infant to garlic, strawberry, caviar, allspice, lobster, 
and the like, is obviously foolish. Judicious testing, by cutaneous and 
dietary routes, of the foods the patient is eating, interpreted in the 
light of the history given by the parents, can be helpful. In cases in 
which inhalants or contactants are suspected appropriate skin testing 
may be of real value. 

The extent to which foods, inhalants, contactants and endogenous 
allergens (metabolic products, faulty intestinal flora, focal infection, 
and so on) are responsible for producing atopic dermatitis is still a 
highly controversial question. Despite the recent trend to minimize food 
hypersensitivity and concentrate on inhalants and contactants, many 
series of cases are on record in which careful elimination and readmin- 
istration tests demonstrate the importance of ingested proteins. Oc- 
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casionally, animal fats, vitamin preparations, foods ingested by the 
mother and excreted into the mother’s milk, and proteins from food 
ingested by cows have been shown to be at fault. Tomatoes and oranges 
(peel and seed particularly) seem to contain irritating substances acting 
through nonimmunologic mechanisms. 

In general, foods are of most importance in a small infant. House 
dust, feathers and wool frequently give positive scratch tests, the signi- 
ficance of which is not clear. If these act as allergens, they probably 
enter by inhalation in the infant, and can occasionally be proved to be 
contactants in children. Pollens rarely are of significance in children 
under two years of age. 

Environmental allergens are of greater importance in older children, 
particularly if the dermatitis started late (age 10 to 16 months) and 
began as the flexural type. Seasonal exacerbations may be helpful in 
determining the type of allergen. Flares in summer or fall, particularly 
if accompanied by hay fever, may be due to pollen, while flares in 
winter (“as soon as the heat is turned on”) often are due to house 
dust, wool, kapok, and the like. Animals and human dander, feathers, 
and so forth, have been incriminated. Wool in particular has been 
considered an environmental allergen.* Patch tests (left on for four 
to eight days) are a better indicator of wool sensitization than are 
scratch tests, but both may be negative, and elimination still suggests 
sensitivity. 


NONSPECIFIC PHENOMENA OF IMPORTANCE 
Heredity 


The frequency of association of atopic dermatitis with asthma, hay 
fever, migraine, and the like, has already been noted. In addition, many 
investigators report family histories of major allergic afflictions in the 
genealogy of such patients. Although the importance of hereditary in- 
fluences may have been overestimated (that is, a large sampling error 
may be present, since children of “atopic” families without symptoms 
are not seen by the examining physicians), there does appear to be a 
genetic predisposing factor. If both parents have major atopic disease, 
the likelihood of the child’s dermatitis to be atopic appears to be greatly 
increased. 


Constitutional Type 


Certain “stigmata” have been described associated with this disease: 
the glucose tolerance test is frequently flat, and blood sugar response 
to a test dose of epinephrine minimal. The blood pressure may be on 
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the low side of normal, pulse relatively rapid, and white blood cell 
count low. Gastric acidity may be decreased, and patients tend to be 
tall and lean. Sebaceous and sweat secretion is often diminished. 


Abnormal Vascular Phenomena 


A striking feature is the phenomenon of “white dermographism.” 
This is the absence of a red flare surrounding a dermographic wheal or 
the wheal produced by a positive skin test or the injection of histamine. 
It is apparently an expression of hyperreactivity of the subpapillary 
vascular plexus. Such hyperreactivity has also been demonstrated in 
studies of skin temperature and blood flow in patients with atopic 
dermatitis. Apparently a general predisposition exists to constriction of 
the peripheral vascular system. Coupled with the finding of low blood 
pressure, hypoacidity, low blood sugar and the clinical appearance of 
such patients, these studies indicate a generalized autonomic disturb- 
ance, so that the old term “neurodermatitis” may be entirely appropri- 
ate if one interprets the prefix “neuro-” as applying to the nervous 
system rather than the psyche. 


Environmental Factors 


The beneficial effects of change in environment on atopic dermatitis, 
particularly in the older child and adult, are striking enough to warrant 
discussion. Sometimes simply hospitalizing the patient results in marked 
improvement. This is probably only partially due to removal from 
causal allergens. Control of temperature and humidity seems to be im- 
portant. Patients with atopic dermatitis frequently show decrease or 
absence of sweating, possibly because of obstruction of the orifices of 
the sweat ducts. It has been suggested that the itching crises associated 
with flares of the disease precipitated by moist, hot climate or physical 
exertion are due to sweat retention with subsequent seepage of the 
sweat into the surrounding tissues, and submicroscopic vesicle forma- 
tion. Thus allergens or irritants carried in the sweat would be “hypo- 
dermically injected” into the skin and aggravate the existing derma- 
titis.° Removal to climates with low relative humidity, low barometric 
pressure and high temperature is sometimes beneficial, as is occupancy 
of air-conditioned “climate-controlled” rooms. 

The decrease of sweating and sebaceous secretion gives rise to the 
typical dry skin of atopic dermatitis patients, and may also be in- 
volved in lowering their resistance to secondary infection. 

Friction, due to constant scratching and rubbing to relieve pruritus, 
results in the thickening (lichenification, i.e., tree-bark appearance) of 
chronic plaques. Interestingly, again some predisposition must exist in 
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atopic skin, since experimental chronic friction induces lichenification 
of normal skin only in atopic and not in nonatopic patients. 


Infection 


Any area of skin denuded from its protective outer layers becomes 
easily infected. In atopic dermatitis gross infection is usually seen in 
the exudative infantile type. The causative agents are most often either 
staphylococci or more rarely beta hemolytic streptococci. In addition, 
experimental studies have shown a marked increase of the resident 
flora of dry, apparently noninfected, lichenified lesions. It is possible 
that low grade infection with common organisms is much more com- 
mon than realized, and sensitization to bacterial products may occur 
and complicate the picture. In general, if gross infection (usually in 
form of secondary impetigo) is present, steps should be taken to treat 
the infection before attempting more specific therapy for the under- 
lying dermatitis. Since atopic infants particularly may develop severe 
secondary infections, aggressive therapy (systemic as well as local) is 
indicated. 

The well known phenomenon of temporary clearing of cutaneous 
lesions during bouts of severe febrile illnesses (scarlet fever, pneumonia, 
severe measles, and others) is probably best explained on stimulation 
of the patient’s adrenals and release of adrenal corticoids. 


THE DISEASE IN INFANCY 


Clinical Picture 


Atopic dermatitis in infancy is characterized by poorly defined areas 
of acute, subacute or chronic inflammation of the skin, associated with 
intense itching. The characteristic primary lesion is a small exudative 
papule which may become a vesicle or be topped with a crust if the 
overlying epidermis is removed by scratching. Most commonly the 
clinical manifestations begin with symmetric eczematous lesions on 
both cheeks which at first are dry, red and consist of confluent papules. 
This phase is replaced in turn by an intensely pruritic, usually oozing 
and crusted, papulovesicular eruption on a markedly reddened base. 
Exudation is a prime factor of this stage. After a while the papulo- 
vesicular eruption tends to spread to other parts of the body—first the 
forehead, then the remaining face and neck, and later to the extensor 
surfaces of the forearms and lower legs. Other areas may be widely in- 
volved. When such exacerbations occur, clinical manifestations are 
usually manifold: erythema, papules, scales, vesicles, crusts, even wheals 
may exist side by side, or be the presenting feature of individual 
plaques (Figs. 38, 39, 40, 41). 
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The exudative lesions obviously offer a terrain highly suitable for 
bacterial growth, and, in fact, secondary pyogenic infection, with local 
or generalized adenopathy, is frequent. But even at this state the char- 
acteristic facial pallor and dryness of the uninvolved skin are usually 


Fig. 38. 





Fig. 39. Fig. 40. 

Fig. 38. A, Infantile atopic dermatitis, facial type. B, After 21 days on soybean 
diet. (From E. Urbach and P. M. Gottlieb: Allergy. 2nd ed. New York, Grune and 
Stratton.) 

Fig. 39. Infantile atopic dermatitis, facial type with early dissemination. 

Fig. 40. Infantile atopic dermatitis, disseminate type. 


present. Secondary infection requires active and vigorous treatment in 
addition to that directed against the underlying dermatitis. 

Often babies with atopic dermatitis appear overfed, but as a rule the 
skin of such infants is not firm and taut, but flabby and flaccid, and 
though they appear fat when dressed, they usually have strikingly thin 
thighs and calves when undressed. 
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In addition to the generalized type, there is a special variety of the 
disease called atopic erythroderma. It may begin at three to four 
months of age, as does Leiner’s disease, or it may be the end stage of 
a generalized exudative atopic dermatitis. Such children are extremely 
fretful, their skin is bright red all over, and scaling is extensive. One 
of the most characteristic features is the generalized lymphadenopathy, 
most marked in the axillae and groin. Often such nodes attain a size 
of 2 cm. or more, break down and suppurate. Intercurrent infections 
such as pneumonia, otitis media, pyelitis and furunculosis are common. 
Of diagnostic help are the striking blueness and coldness of the hands 
and feet. Unless systemic infection is present, there is little or no fever, 





Fig. 41. Infantile eczema. (Courtesy of C. S. Livingooa.) 


and the white blood cell count shows an increase made up almost 
entirely of eosinophils. 

Hill’ believes that this syndrome is a combination of atopic and 
seborrheic dermatitis, and that overgrowth of cutaneous bacteria (staphy- 
lococci and streptococci) and probable sensitization to such organisms 
play a great part. Atopic erythroderma is a serious illness with a poor 
prognosis. The cause of death is usually systemic infection plus malnu- 
trition, and the most common organism recovered at autopsy is Staphy- 
lococcus aureus. 


Exacerbations and Remissions 


While atopic dermatitis may progress through the various stages de- 
scribed, apparently spontaneous remissions and flares are common. 
Emphasis must be placed on the term “apparently spontaneous,” since 
the exact etiologic factors are usually not known in each case. As has 
been pointed out, changes in environment, fluctuations in degree of 
hypersensitivity, and the like, can affect the course of the symptoms. 
Careful questioning of the parents about the events immediately pre- 
ceding such abrupt changes in the clinical picture can be helpful in 
eliciting causal factors. The more astute the physician becomes in this 
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type of detective work, the more likely it is that he will be able to 
control the disease. 


Prognosis 


It is well to remember that in the infantile form of atopic dermatitis 
one is dealing with at least two, and sometimes more, patients. The 
mother and other persons taking care of the child frequently are the 
major sufferers and must be reassured. In the majority of cases the 
dermatitis ends with spontaneous relief about the age of two years or 
before. The skin remains mostly unscarred, even if severe infection is 
present. Obviously the disease is not contagious, and, short of atopic 
erythroderma, the infants are generally healthy, grow and mature nor- 
mally. Serious complications are uncommon and mostly preventable. 
In a small percentage the manifestations continue throughout child- 
hood into adult life, and gradually change to show the clinical pictures 
to be described. 

Many of the patients sooner or later present other allergic manifes- 
tations, particularly asthma and hay fever, but it is impossible to pre- 
dict in any individual case whether such major allergic disease will 
develop, or at what age. 


THE DISEASE IN CHILDHOOD 


Clinical Picture 


In children beyond the age of infancy the disease usually assumes 
either the “prurigo” or the “lichenoid” forms (Figs. 42, 43). 

The prurigo type consists of succulent, large, elevated reddish-brown 
papules with a scratched central top. Occasionally these become con- 
fluent and may mimic nummular eczema. The favored locations are 
the extensor surfaces of the extremities. The “lichenoid” form consists 
of small, discrete, rather flat-topped red to brown-purple papules, which 
tend to become confluent to thickened plaques with an indeterminate 
border and outlying scattered papules. Such plaques become thickened 
with time and scratching, and show exaggeration of the normal fine 
skin lines. They have been aptly likened to tree bark. The sites of 
predilection are the flexor surfaces of the extremities, particularly the 
antecubital and popliteal spaces, the dorsa of the wrists and the back 
of the neck. 

In both these childhood types, exudation and crusting are much 
less likely to occur than in the infantile variety. If present, they usually 
signify active secondary infection. Older children with atopic dermatitis 
frequently give a history of attacks of the infantile type of dermatitis, 
tend to have dry, rough skin with a tendency to hyperpigmentation, 
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and show a pronounced white dermographism. Generalization to atopic 
erythroderma is rare, and when it occurs, the disease is only rarely 
fatal as compared to the serious prognosis in infancy. 


Prognosis 


Atopic dermatitis arising spontaneously after two to three years of 
age is likely to be chronic and persist to adult life. Again, concomitant 
asthma or hay fever is frequent. 





Fig. 42. Fig. 43. 


Fig. 42. Juvenile atopic dermatitis, lichenoid type. (From E. Urbach and P. M. 
Gottlieb. Allergy. 2nd ed. New York, Grune and Stratton.) 
Fig. 43. Juvenile atopic dermatitis, prurigo type. 


THE DISEASE IN ADOLESCENTS AND ADULTS 
Clinical Picture 


In adolescents and older persons the prurigo form is less common, 
and the lichenoid type predominates. It may be circumscribed, often 
affecting only the dorsa of the hands and feet, the eyelids or the back 
of the neck, or it may be of the disseminate variety. In the adult 
lichenified type there is a greater tendency to thickening of the in- 
dividual plaques, and only rarely is exudation present. Large areas may 
be involved. The sites of predilection are the flexor aspects of the ex- 
tremities, neck, eyelids, face and larger skin folds (Fig. 44). In long- 
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standing cases the skin be- 
comes leathery, with a 
color ranging from gray- 
ish to brownish purple, 
and deep _blood-crusted 
excoriations are frequent. 
If the face is involved, the 
color change, the licheni- 
fication, the absence of 
the middle and _lateral 
thirds of the eyebrows due 
to rubbing, and the ex- 
tensive excoriations result 
in the appearance of a 
-* ghostly mask so that f- 
: ¥ nally most such patients 
Fig. 44. Atopic dermatitis, adult type, showing look alike. Itching is al- 
lichenification of flexural lesions. most always unbearable. 
Ps Generalization may take 
place in patients of all ages—in the adult type there is a generalized 
reddening of the skin, frequently associated with moderate adenopathy 
and marked eosinophilia. 





Prognosis 


In patients with the localized type the prognosis is generally good, 
although the location of the patches may change from time to time. 
In the disseminate variety the disease tends to be chronic and extremely 
stubborn. 


DIFFERENTIAL DIAGNOSIS 


In addition to the clinical features of atopic dermatitis, proper history 
taking and certain skin tests may be of value in establishing the diag- 
nosis. As far as history goes, detailed forms have been published by 
Urbach and Gottlieb'* and Sulzberger.! The main points are a history 
of major allergy in the immediate family (father, mother and siblings); 
personal history of allergy; age of onset of the dermatitis; skin area 
first involved; diet at the time the eruption began (particularly im- 
portant in infants); reaction of the dermatitis to elimination of and 
re-exposure to foods, possible contactants, dust and pets; degree and 
time of itching, seasonal variations, and reaction of lesions to therapy 
previously used. 

As far as skin testing goes, our position has been previously outlined. 
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Indiscriminate scratch and intradermal testing is neither helpful nor 
desirable. Passive transfer tests have been used in small infants, but 
except for experimental studies these are probably of no significant 
help in the management of atopic dermatitis. 

In the juvenile and adult types patch testing to suspected allergens 
may be of value. No attempt will be made here to go into details of 
the techniques, reagents and dilutions used for scratch, intradermal, 
passive transfer or patch tests. The interested reader is referred to the 
detailed descriptions of Sulzberger'! and of Urbach’? for details. 

Since more than 75 per cent of all exudative dermatitides in infants 
are of the atopic variety, differential diagnosis is usually not difficult. 
The combination of a pruritic exudative dermatitis beginning in the 
first or second month of life (usually on the face) and associated with 
a positive family history is often sufficient. The most likely source of 
confusion in infants is seborrheic dermatitis. This tends to occur early 
in life, and often in fat infants. Involvement of the scalp with thick, 
greasy, yellowish scales, a superficial scaly eruption of the cheeks, and 
intertrigo of axillae, groin and neck are its cardinal features. Oozing 
and crusting are rare in seborrheic dermatitis and common in atopic 
dermatitis. Itching is usually slight, and there is no significant associa- 
tion with familial allergies. 

In the older child and adolescent the main sources of confusion are 
seborrheic dermatitis, allergic contact dermatitis, nummular eczema, 
chronic dermatitides such as psoriasis and lichen planus, and fungus 
infections. Table 7 describes the most important differential features 
of atopic, seborrheic and allergic contact dermatitis. 

Nummular eczema is not uncommon in older children, tends to con- 
sist of circular, coin-shaped, boggy patches made up of vesicles which 
ooze and crust easily. The color of the patches is purplish, itching is 
variable, and occasionally the patches coalesce to form sheetlike areas 
surrounded by normal skin, particularly over the shins. There is usually 
no family history of allergy, and skin tests are of no aid. 

Lichen planus may mimic atopic dermatitis, particularly when large, 
confluent lichenified patches are present. Careful inspection of wrists, 
legs and edges of patches for the typical angular, flat-topped, shiny 
papules of lichen planus and scrutiny of mucosa of the mouth, vagina 
and penis for the tell-tale whitish lesions help in the differential diag- 
nosis. 

Psoriasis, though not common in children, may be a differential 
problem. Location of the lesions on areas of trauma, the typical nail 
changes and the whitish scale are helpful in the diagnosis. 

Of the fungus diseases, candidiasis of infants and tinea corporis of 
older children may be confusing. Candidiasis often begins in the new- 
born period, around the anus and in the pubic region, and rapidly 
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TABLE 7. Differential Diagnosis of Atopic Dermatitis, Allergic Contact Dermatitis and 
Seborrheic Dermatitis* 


ATOPIC DERMATITIS 


ALLERGIC CONTACT 
DERMATITIS 


SEBORRHEIC DERMA- 
TITIS 





Age of onset 


Usually before 18 
years (7 to 20 
years) 


Any age; usually 
adult 


Late childhood, 
early adolescence 
or thereafter 





Family history of 
allergic diseases 


Usually positive: 
high incidence of 
asthma, derma- 
titis, hay fever, 
urticaria, allergic 
rhinopathy 


Negative: normal 
incidence 


Negative 





Personal history of 
allergic diseases 


Usually positive: 
may be associated 
with or alternate 
with hay fever or 
asthma 


Negative: normal 
incidence 


Negative 





Family and per- 
sonal history of 
seborrheic condi- 
tions 


Negative: normal 
incidence 


Negative 


Positive: high inci- 
dence of male 
type of baldness, 
dandruff, acne 
vulgaris, greasy 
and oily skins, pat- 
ulous follicles 





Antecedent der- 
matitis 


Infantile dermatitis 
frequently 


Uncommon 


Sometimes preceded 
by seborrheic 
type of infantile 
dermatitis 





Predisposing 
background 


Affects dry skins; 
neurocirculatory 
instability usual 


Favored by ichthy- 
osis, seborrhea, 
pyogenic and my- 
cotic infections, 
stasis 


Dietary excess of 
oils, fats, alcohol, 
carbohydrates ; 
disorders of fat 
metabolism ; indi- 
gestion ; hypothy- 
roidism 





Appearance of un- 
affected skin 


Often dry, with 
tendency to hy- 
perpigmentation 


Usually normal; 
sometimes ex- 
cessively moist, 
dry, greasy or 
keratotic 


In some cases, 
greasy and/or 
oily ; often normal 





Common charac- 
teristics of 
eruption 


7 
Dry, papular, lich- 
enified, highly 
pruritic, not 
sharply demar- 
cated 





Acute or subacute, 
not sharply de- 
marcated, with 
one or more of: 
erythema, edema, 
vesicles, papules, 
scaling, infiltra- 
tion and lichenifi- 
cation 


Diffuse or sharply 
circumscribed, 
erythematous, 
nonvesicular,with 
greasy scales, 
little or no pru- 
ritus 
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TABLE 7. Differential Diagnosis of Atopic Dermatitis, Allergic Contact Dermatitis and 
Seborrheic Dermatitis* (Continued) 


ATOPIC DERMATITIS 


ALLERGIC CONTACT 
DERMATITIS 


SEBORRHEIC DERMA- 
TITIS 





Localization 


Antecubital and 
popliteal spaces, 
eyelids, around 
mouth, sides and 
back of neck, 
dorsa of hands 
and fingers; may 
be generalized 


Wide variations; 
most commonly 
onset or principal 
involvement on 
exposed areas 
(face, hands, fore- 
arms), flexures 
rarely 


Scalp, forehead, eye- 
lids, nasolabial 
folds, postauricu- 
lar, presternal, in- 
terscapular, axil- 
lary and pubic re- 
gions 





Dermographism 


Pronounced pale re- 
action (white 
dermographism) 


Average expected 
response 


Average expected 
response 





Personality 


Usually egocentric, 
emotionally un- 
stable, overambi- 
tious, ‘“‘poker face”’ 


Average pattern 


Average pattern 





Duration 


Many years; may 
disappear in 20’s 
or persist for life 


Usually disappears 
on recognition 
and removal of 
cause 


Usually responds to 
therapy; may be 
resistant or recur 





Scratch and intra- 
dermal tests 


Few to many posi- 
tives, often of 
questionable sig- 
nificance 


Usually negative, of 
no significance 


Generally negative 





Patch tests 


Usually negative to 
a series of com- 
mon eczemato- 
genic allergens, 
except wool and 


silk 


Generally positive 
to causative 
agent or to some 
members of a ser- 
ies of common ec- 
zematogenic al- 
lergens 


Generally negative 





Passive transfer 
tests 


Often positive with 
blood serum 
(Prausnitz-Kuest- 
ner method) 


Often positive with 
blister fluid (Ur- 
bach-Koenig- 
stein method) 


Negative 





Character of 
allergens 


Ingested or inhaled 
substances, either 
protein or associ- 
ated with pro- 
teins (may be elic- 
ited by external 
contact, probably 
through transepi- 
dermal penetra- 
tion) 


Water- or oil-solu- 
ble simple com- 
pounds (nonpro- 
teins), e.g., dyes, 
medicaments, 
products of plants 
(oily fraction), 
synthetic chem- 
icals, etc. 


No known allergic 
basis 





Eosinophilia 


Often positive 


Negative 


Negative 
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TABLE 7. Differential Diagnosis of Atopic Dermatitis, Allergic Contact Dermatitis and 
Seborrheic Dermatitis* (Continued ) 


ALLERGIC CONTACT SEBORRHEIC DERMA- 





ATOPIC DERMATITIS DERMATITIS TITIS 
Prognosis Poor for immediate Excellent if cause Favorable under 
future can be ascer- treatment; resis- 
tained tant on scalp with 


ultimate alopecia 





Treatment Hyposensitizationor Removal of local Dietary ; vitamins; 
deallergization ; cause; topical anti-infectious 
elimination or measures and local meas- 
avoidance ures; X-ray 





* Combinations of any 2 or of all 3 forms may occur, presenting the combined char- 


acteristics of the forms concerned. 
Modified from E. Urbach and P. M. Gottlieb.” 


spreads to involve extensive areas. The patches are beefy red and 
slightly scaly. Their margins are sharp and slightly raised, and small 
satellite lesions accompany the large patches. Itching is slight, nutrition 
good. Oral thrush may precede or accompany the disease. In older 
children scaling of fingers and involvement of nails may occur. 

Infection with trichophyton and other cutaneous fungi is fairly fre- 
quent in older children, and the common “ringworm” appearance usu- 
ally poses no problem in diagnosis. Direct microscopic examination and 
cultures may be helpful, since neither Candida albicans nor other patho- 
genic fungi are commonly found on the skin of children with atopic 
dermatitis. 

Other, rarer skin diseases will be mentioned only in passing. Such 
are dermatitis herpetiformis, prurigo of Hebra, prurigos in blood dys- 
crasias and lymphomas, and others. 


COMPLICATIONS 


In spite of the frequency of secondary local infection of the lesions 
of atopic dermatitis, serious systemic complications are fortunately 
relatively rare. Septicemia, otitis media, glomerulonephritis, pneumonia 
have been reported, but are virtually limited to infants with atopic 
erythroderma. Chronic infection with cutaneous pathogens such as 
coagulase-positive staphylococci and beta hemolytic streptococci is prob- 
ably common, and there is reasonable suspicion that sensitization to 
bacterial products is often a complicating factor difficult to control. 
Kaposi's varicelliform eruption, one of the most serious eruptions, is 
discussed on page 531. 
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Cataract and Keratoconus* 


One of the less common but striking complications of atopic der- 
matitis is cataract and keratoconus. It has been suggested that these 
arise as a result of a hypersensitive response of the lens protein to some 
allergens and thus are related to the etiology of the dermatitis. The 
typical atopic cataract begins in the late teens or early twenties with a 
milky white plaque in the pupillary area, localized either at the anterior 
or posterior pole of the lens, and involves the superficial lens cortex. 
Such patients usually have a long and complicated history of atopic 
dermatitis. The total incidence varies from 3 to 10 per cent, sex dis- 
tribution is roughly equal, and visual impairment occurs in about one- 
half of cases showing well defined cataract. ‘The lesions tend to progress 
during acute flares of the underlying disease. 

Keratoconus is rare, occurs bilaterally in young adults, about one- 
half of whom have cataracts in addition to the keratoconus. 

Treatment is surgical. 


SPECIFIC THERAPEUTIC APPROACH 


The considerable evidence available demonstrating the underlying 
allergic nature of atopic dermatitis has been previously pointed out. By 
the same token, classical allergic approach to the treatment of this dis- 
ease by hyposensitization techniques has, for the most part, been un- 
successful. Exceptions are the rare cases of well established hypersensi- 
tivity to pollen, dust and other inhalants. 

Hyposensitization to foods is in general disappointing. The “Pro- 
peptan” method described by Urbach!* has given good results in a 
small series of cases in the senior author’s experience, but only when a 
specific food allergen could be identified without doubt by the elimina- 
tion-readministration type method. For more detail of procedure the 
reader is referred to the book by Urbach and Gottlieb.’” 

The most workable specific approach to the problem consists in 
elimination of suspected allergens. This serves the twofold purpose of 
diagnosis and therapy. In order that this procedure be of value, two 
basic criteria must be met: (1) a careful history to uncover possible 
cause and effect relations between ingested and environmental allergens 
and the disease process; (2) clinical evaluation of such suspicions by 
the elimination-observation, exposure-observation technique.'” 

Between the ages of three months and two years, foods are the most 
common demonstrable allergens. However, in too many instances no 
allergens of importance can be found in this age group, and thus one 
should guard against the routine use of food substitutes because of the 
danger of inadequate diet and complicating diarrhea. Cows’ milk, egg, 
wheat, citrus fruits, tomatoes, fish and fish oils are the foods commonly 
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responsible for allergic reactions. Some of these may well be eliminated 
completely; others because of basic nutritional requirements may be 
substituted for. Milk substitutes are readily available. Nutramigen, 
made from the artificial breakdown of casein, with vitamins, fats and 
carbohydrates added, is best tolerated by younger infants because of 
infrequency of diarrhea resulting from its use. The drawback is its 
unpalatable taste, and many infants will not take it well. 

The soybean flour derivatives marketed under the name of Mull-Soy, 
Sobee and Soya-lac (which are fortified in a manner similar to Nutra- 
migen) are more palatable, but are prone to cause diarrhea and sore 
buttocks, especially when concentrated. Details of the administration 
of these substitutes to overcome their various shortcomings and to pro- 
vide adequate nutritional requirements are best worked out by trial 
and error with the individual patient. 

Wheat is not so easily substituted for as is milk. Commercially 
prepared rice, corn or barley bread or crackers are not available. In this 
day and age it is an imposition on the average mother, if not an im- 
possibility, to have her make cookies or bread from these grains. Ry- 
Krisp is a commercially prepared rye cracker which contains a small 
amount of wheat. The texture is a little too hard for smail babies to 
eat comfortably. If infants are not simultaneously sensitive to milk, 
Happy-Tappy crackers (containing tapioca, apple juice and dried milk) 
are excellent. 

The other suspect foods, especially eggs and egg-containing dishes, 
may well be eliminated without harming the diet of the child. A basic 
diet containing lamb, rice, pears, carrots, milk substitute and vitamin 
supplements is a good standard with which to start out. Other foods 
may then be added one at a time at two or three day intervals and 
evaluated for clinical tolerance. Detailed descriptions for techniques of 
elimination diets, including recipes, are given by Urbach and Gottlieb’? 
and Rowe.® 

When one is dealing with atopic patients over the age of two years, 
occasionally environmental allergens such as house dust, wool, feathers, 
animal dander, cottonseed and silk will be found to excite or aggravate 
an exacerbation of symptoms. These agents may act by both inhalation 
and contact. In some instances the reaction is one of irritancy rather 
than allergy. In either event the best approach is to avoid these agents. 
This is often a difficult problem, especially in areas where hot air heat- 
ing is used during the cold months. A bedroom, however, can be made 
dust-poor by using linoleum floor coverings, wooden furniture, foam 
tubber mattresses and pillows, no drapes, no woolen covers and no 
toys made with fur or hair. Window air-conditioning units with good 
dust filters are helpful. At best this is only partial prophylaxis, but in 
some instances it may be helpful. 
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Woolen clothing is more easily avoided in warm climates than in 
cold. Synthetic fibers such as nylon and celanese are available, but are 
not as warm. Underclothing should be made of cotton with long sleeves 
and legs. A cotton or nylon muffler is often of value to prevent contact 
between an undesirable coat collar and the neck in the frequent in- 
stance in which compromise is necessary. 

There are some children whose atopic symptoms are made worse 
during the pollen season. Even if one is cognizant of the pollens in- 
volved, their avoidance is difficult, if not impossible, without moving 
away for the season. While a change of environment is something of 
great benefit to the atopic person, the economics of such a move are 
such that all other therapeutic modalities (elimination diet, hyposensi- 
tization, local therapy, and the rest) are best exhausted except in those 
few instances in which economy is of no moment. 


NONSPECIFIC THERAPEUTIC APPROACH 


It is our opinion after reviewing the literature on the local therapy 
of atopic dermatitis that there are too many formulas advocated, with 
too little correlation between the pharmacodynamic action of medic- 
inals, the physical action of vehicles and the lesions to be managed. 
Since this paper is written primarily for pediatricians, it is our objective 
to advocate standardized proprietary medications whenever possible, and 
to analyze their content in terms of the situations they are designed 
to ameliorate. We realize that this is not an ideal procedure and that 
there will be disagreement on our choice of agents, but it serves two 
purposes: (1) simplification, (2) standardization of medicinals so that 
the physician can evaluate results from time to time in the same patient 
and, by experience, in many patients, with the knowledge that the same 
preparation is being used each time. When prescribing extemporane- 
ously, there are too many variables to give one this assurance. 

The following formulary is advocated as a didactic tool in the topical 
management of the various aspects of atopic dermatitis: 


WET DRESSINGS 


1. Zephiran chloride 1:2000—1 teaspoonful of Zephiran concentrate in 
1 quart tap water 

2. Burow’s solution—1 tablespoon in 1 glass of water 

3. Potassium permanganate, 2 grain tablets—1 tablet in 1 gallon of water 
(1:25,000) 


LOTIONS 
1. Calamine lotion (U.S.P.) 
PASTES 
1-—2-3—Paste: 
Burow’s solution .... 10.0 
POM 6 o.cssccns 20.0 


Lassar’s paste ...... 30.0 
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EMOLLIENTS 
Hydrogenated vegetable oils (Crisco, Spry, etc.) 
Lubriderm (Texas Pharmacal ) 

Nivea Oil (Duke Pharmacal ) 
Acid Mantle Cream (Dome) 
Plastibase (Squibb) 

ACTIVE MEDICINALS 

3% Vioform Ointment (Ciba) 

3% Vioform Cream (Ciba) 

Neosporin Ointment (Burroughs-Wellcome ) 
3% Ichthammol in Zinc Oxide Ointment 


Pediatric Daxalan (Dome) 
Kolpix A (Dome) 
Kolpix B (Dome) 
Hydrocortisone ointment 1 to 2% (such as Cort-Dome, Cortef, etc.) 
PAINTS 
Zetar (Dermik) 
BATHS 
Almay Tar Bath (Almay Corp.) 
SOAP SUBSTITUTES 
pHisoderm (Winthrop-Stearns ) 
pHisohex ( Winthrop-Stearns ) 


Wet Dressings 


Dermatologic open wet dressings are effective primarily by the physi- 
cal action they exert. Evaporation of the solution promotes vasocon- 
striction, which results in cooling and antipruritic effect. Repeated 
application and removal of the dressings provide cleansing and removal 
of exudate, which further promotes the antipruritic effect. The effective- 
ness of wet dressings is inherent more in the manner of application 
than the type of solution used. Hard-finish material such as sheeting, 
pillow cases or linen is best. Gauze or absorbent cotton should be 
avoided. The cloth should be folded over four-ply, immersed in the 
solution, wrung out to a soppy state and applied to the involved area 
for five to 15 minutes with gentle patting. This procedure is repeated 
for 30 minutes to two hours, two or three times daily, depending on 
the acuteness of the eruption and the relief that the dressings provide. 
The end point to be watched for is cessation of oozing and weeping, 
completeness of cleansing and diminution of erythema. The procedure 
should not be carried out to the point of maceration, and impermeable 
covers should not be used. 

Zephiran solution (1:2000) prepared by diluting one teaspoonful of 
Zephiran concentrate (Winthrop-Stearns) in a quart of tap water, or 
Burow’s solution prepared by dissolving one Domeboro tablet (Dome) 
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in a pint of water is advocated for wet dressings. The former is bacterio- 
static, the latter slightly more drying. Potassium permanganate (1 :12,000 
to 1:24,000) may be used also for its astringent as well as its bacterio- 
static effect. This form of therapy is indicated for those acute cases 
characterized by severe erythema with vesiculation, oozing, excoriation, 
secondary infection and accumulation of debris. This situation is en- 
countered more frequently in the infant than in the older child. When 
wet dressings are started, the debris is usually rapidly removed, the 
oozing will gradually diminish, the antiphlogistic action of the solution 
will diminsh itching, and often a good deal of the secondary infection 
will be eliminated. 


Lotions 


Lotions exert their action largely by slow evaporation of the liquid 
vehicle with resultant vasoconstriction, cooling and antipruritic effect. 
In addition, after evaporation, a film of powder is left on the skin 
which acts as a protective and absorptive cover. In calamine lotion 
(U.S.P.) the powder content is low, which diminishes the protective 
coat, but by the same token prevents abnormal caking of powder and 
exudate in intertriginous areas. 

This lotion may be used to advantage in the extensive subacute 
maculopapular type of atopic dermatitis seen frequently over extensive 
areas of the chest, back, buttocks and extremities inf children under 
one year of age. It is also of value in the intertriginous areas of the 
neck, axillae and groin when there is subacute inflammation with slight 
degree of moisture and irritation. The effectiveness of this preparation 
is almost entirely due to its physical action. It is best applied with a 
clean, wide, soft paint brush. 

If tar is tolerated, 3 per cent each of liquor carbonis detergens (N.F.) 
and glycerin may be added to the basic calamine lotion. 


Pastes 


Pastes are mixtures of powders and ointments. The powder absorbs 
secretion, while the ointment acts as an emollient. In the 1-2-3 (Burow’s, 
Aquaphor, Lassar’s) paste preparation the Burow’s solution exerts an 
additional drying effect. This preparation is very mild and excellent 
when it is necessary to absorb secretions and prevent excessive desicca- 
tion at the same time. It is not too occlusive and does not impede 
perspiration. 

In those acute cases in which wet dressings are advocated 1-2-3 paste 
is excellent for use between compresses or at night. Intertriginous areas 
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in particular are well served by the combined lubricating and absorptive 
functions of this preparation. Only rarely is a patient hypersensitive to 
any of the ingredients. 


Emollients 


Emollients are for the most part water-in-oil emulsions. Because the 
oil phase is external, these agents are better for lubrication and soften- 
ing effect than the oil-in-water type emulsion. However, they have the 
drawback of retaining heat, being somewhat occlusive and impeding 
sweat gland secretion. For the most part they are made with cholesterol 
esters or cholesterol alcohols as emulsifying agents. One must observe 
the reaction of dry atopic skin to these agents, since frequently they 
are not tolerated because of their occlusive nature. A good substitute 
for emollients is the hydration-petrolatum technique described by 
Blank.’ The epidermis is hydrated by a warm bath for 15 to 20 minutes, 
and then plain white petrolatum is inuncted into all the dry areas 
while the skin is still wet or even with the patient still under water. 
Then the areas are wiped dry and as greaseless as possible with a towel. 
This results in the retention of water in the keratin layer by the thin 
coat of impermeable oil remaining on the surface. This technique is 
well tolerated by most patients and provides excellent emollient effect. 

Lubriderm (Texas Pharmacal Company) and Nivea oil (Duke Com- 
pany) are two good proprietary water-in-oil emollient emulsions. For 
the most part they have little use in patients under one year of age, but 
are often of great value in older children with the dry, thick, scaly in- 
trigument of long-standing lichenoid atopic dermatitis. They exert no 
medicinal effect and are helpful only because of their lubricating and 
soothing action. Hydrogenated vegetable oils are sometimes advanta- 
geous because they are cheap and plentiful, nonrancid and well tolerated. 


Ointments 


Ointments are of three general types: water-in-oil emulsions, oil- 
in-water emulsions and inert oils. The water-in-oil type is best for 
lubrication, but is occlusive, not too penetrating, and messy to remove, 
especially from hairy areas. It is not advocated for treating atopic cases. 

The oil-in-water type is penetrating, not too occlusive, and easy to 
remove. It is preferred wherever possible since it is a more cosmetically 
acceptable preparation. Acid Mantle Cream (Dome) is a good prep- 
aration in this group. The pH is on the acid side in keeping with the 
normal skin. It has fairly good lubricating power and is a good vehicle 
for incorporation of tar, hydrocortisone and other active agents de- 
signed to penetrate into the skin. 
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The inert oils such as petrolatum are occlusive, greasy to the touch 
and have a tendency to be drying by extracting natural oil from the 
skin without replacing same. They are best used as vehicles for anti- 
biotics since they keep surface concentration high because of lack of 
penetration. 


Tar 


Tars are the therapeutic agents par excellence in the treatment of 
atopic dermatitis. They are the dry distillation products of coal, wood, 
bituminous oil and petroleum. The various mixtures are complex, and, 
in general, purification diminishes their therapeutic effectiveness. How- 
ever, the light and middle oil fractions which are high in tar acids 
such as phenol and cresol are not too irritating to subacute eruptions 
and are good antipruritic agents. The heavy and anthracene oil fractions 
which are high in naphthalene and anthracene are good “reducing” 
agents in the sense that they reduce acanthosis, hyperkeratosis and the 
lichenification associated with more chronic eruptions of the lichenoid 
type. 

Ichthammol, which is made from bituminous oil and contains or- 
ganic sulfur, has the action of tar without proving irritating in subacute 
eruptions. It is often the best tar preparation to use initially. 

We believe tars to be the best local remedy for atopic dermatitis in 
infants and children. They should be used as soon as they are physically 
acceptable to the skin. In the acute eruptions encountered in the infant 
the oozing and weeping should be first controlled by compresses and 
lotions. Then 3 per cent ichthammol in zinc oxide ointment may be 
applied to one side and Kolpix A (Dome), which is high in tar acids 
and low in naphthalene and contains 2 per cent tar, to the other. 

This paired comparison method of therapy, introduced by Sulz- 
berger,'! is a valuable method of establishing the most effective prep- 
aration in the shortest time. The ointments should be spread on the 
surface with the fingers until a thin layer covers the whole of the in- 
volved area. The extremities should be covered with clean hard-finish 
cloth such as old sheeting or shirting and bandaged in place with roller 
gauze or elastic bandages. A 2- or 3-inch elastic bandage on the arms 
and legs serves the added function of splinting the elbows and knees, 
thus preventing scratching. It is the best and simplest method of splint- 
ing the extremities in infants and children under two years of age. The 
first turn of the elastic bandage should be taken across the palm and 
carried over the dorsum of the hand, leaving the thumb and tips of 
the fingers in apposition. Then the turns are carried up the arm and 
down again until the bandage is expended. A few extra turns in the 
antecubital and popliteal spaces should be taken to assure good splint- 
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ing of these areas. These bandages should be applied only once a day. 
The child will soon become used to them and can play fairly well, 
since the prehensile hand is maintained. As the scratch-itch cycle is 
gradually broken these bandages may be removed one at a time until 
they are all off and no further scratching occurs. 

In the subacute eruptions which exhibit erythema, scaling and ex- 
coriations, Pediatric Daxalan (Dome), which contains 1.44 per cent 
crude coal tar in an emollient base, may be compared with Kolpix D 
ointment (Dome), which is a fractionated tar high in naphthalene 
and low in tar acids. The latter is also good for more chronic eruptions 
and in these instances may be paired with Daxalan (Dome), which is 
a stronger tar preparation containing 2.88 per cent tar. 

Zetar (Dermik) is an undiluted coal tar which is useful in treating 
stubborn chronic areas such as lichenified areas in the antecubital and 
popliteal spaces and the fissured areas behind the ears common in 
chronic cases. ‘This material may be painted on with a cotton-tip ap- 
plicator and then dusted lightly with talcum powder. It is rather messy 
to use, but often effective. 

Tar may also be used in the bath water of infants and children with 
subacute and chronic atopic dermatitis. Almay Tar Bath (Almay) is 
a liquid preparation which does not stain the tub. One or 2 table- 
spoonsful added to the bath water is sufficient. Its effectiveness is not 
striking in most instances, but it does appear to be helpful, especially as 
an antipruritic agent. Conventional alkaline soaps are considered by 
some to be irritating to the atopic skin, especially in acute cases. This 
should be evaluated in any given case, and if irritation seems to be 
present, pHisoderm or pHisohex (Wéinthrop-Stearns) may be substi- 
tuted. Both have pH values on the acid side, and the latter contains 
hexochlorophene, which is bacteriostatic. 


Antibiotics 


Bacteriostatic and bactericidal topical preparations are frequently in- 
dicated for the control of secondary infection in eczematized areas. 
There are a host of such preparations available. Care should be exer- 
cised not to use those agents topically which are potent sensitizers or 
which are frequently used systemically, such as penicillin, streptomycin 
or the various sulfonamides. In general, preparations such as Vioform 
(Ciba) or Neosporin (Burroughs Wellcome) have a wide antibacterial 
spectrum and a low index of sensitization and are seldom used systemi- 
cally. Extensive areas of secondary infection are better treated systemi- 
cally (Achromycin, Lederle) than topically. It is helpful to determine the 
sensitivity of bacteria recovered on culture, and the suitable antibiotic 
may then be chosen on this basis. Time and money are often saved in 
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the long run by using the bacteriologic laboratory at the onset to de- 
termine sensitivity. 


Adrenal Cortical Steroids 


Topical and systemic administration of adrenal cortical hormones 
have their place in our armamentarium against atopic dermatitis, but 
are far from the cure-all cry of the enthusiast and not without definite 
danger when used indiscriminately. Their precise mechanism of action 
in preventing or ameliorating inflammatory reaction in allergic skin 
diseases is not known. Their action is apparently distal to that of the 
antigen-antibody union and is suppressive in nature. The topical use 
of these agents is relatively safe, since there is little systemic effect 
from the small amounts absorbed. 

They are best used in acutely inflamed situations where there is a 
paucity of scaling, crusting or lichenification, since these interfere with 
percutaneous absorption. Initially a 1 per cent hydrocortisone ointment 
may be used, since for the most part it is as effective as the 2 or 2.5 
per cent concentrations and considerably less expensive. However, if 
after a period of time the effectiveness of the lower concentrations 
seems diminished, the percentage may be increased. 

Systemic administration of either ACTH, hydrocortisone or the newer 
delta-substituted compounds is seldom indicated in infants because of 
the hazards involved in long-term therapy, the frequency of extensive 
secondary infection and the rapid flares of the disease process when 
the drug is discontinued. Occasionally, when faced with a particularly 
severe, acute eruption with intractable pruritus and exhaustion of both 
patient and parents, the adrenal corticoids may be used to good effect 
temporarily to get the patient over the acute situation and allow other 
approaches to be started on a better footing. In older children or adults 
this same program is of value in getting the patient “over the hump” 
for a short time for one reason or another. However, long-term systemic 
use of adrenal corticoids in atopic dermatitis is to be deprecated. If 
adrenal steroids are to be used, cortisone or hydrocortisone in doses of 
75 or 40 mg. respectively may be given to infants and small children. 
The dose should be rapidly tapered off over a period of one to two 
weeks. 


Sedation 


Sedation presents a compromise method to obviate the damage to 
the skin produced by orgiastic scratching episodes. ‘I'he frequent neces- 
sity of its use points out the incomplete effectiveness of topical anti- 
pruritic agents and the need for multiple approaches to the big problem 
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of scratching, especially in infants and children. The objective of seda- 
tion should not be complete narcosis, but the skillful diminution of 
voluntary activity to the threshold point of the itch-scratch reflex. 

There is no clear-cut formula for accomplishing this, and again, skill- 
ful trial and error is indicated. The mildly sedative antihistaminic drugs 
such as Elixir of Benadryl are occasionally helpful in this regard. In 
children under one year an initial dose of 1 teaspoonful three times a 
day and at bedtime is a good start. If this is not successful, it is prob- 
ably better to switch to one of the barbiturates or chloral hydrate, 
rather than increase the dosage. 

Pentobarbital suppositories are easy to use and to control. Given in 
¥-grain dose initially, they are usually effective in producing sedation 
in patients under one year of age in 20 to 30 minutes. This is a short- 
acting barbiturate, however, and often must be covered by a longer- 
acting preparation such as phenobarbital or chloral hydrate. The dosage 
is variable and needs to be adjusted to each patient. Pediatricians are 
skillful at this form of therapy, and usually a satisfactory program of 
sedation can be established in a short time in any given case. 


The foregoing methods of therapy are all intentionally brief and 
simplified. They represent those tools which in the hands of the authors 
have given good over-all results in the majority of cases. Failures will 
undoubtedly occur, but intelligent trial, observation and adjustment, 
using the basic principles advocated, should keep them to a minimum. 


SUMMARY 


Atopic dermatitis is a common, pruritic, often chronic disease of the 
skin of all age groups from infancy to adult life. Its manifestations are 
protean, but tend to follow an identifiable pattern in various age groups. 

It is probably of allergic nature, although frequently the specific 
allergens responsible for the disease cannot be identified. Heredity, 
alterations in environment, physical and psychic stress, infection and 
many other factors complicate diagnosis and management. 

Treatment is directed at finding causally related allergens, which may 
be ingestants (foods, drugs), inhalants (pollen, dust, danders, and 
the like) or contactants (pollen, dust, chemicals, bacteria and so on). 
Even though search for allergens is often disappointing, clinical manage- 
ment may be handled with success by topical empiric means. 

Therapy should be directed at the acuteness of the process, keeping 
the chronicity of the disease in mind. Of the common dermatologic 
medicaments, tar is in one form or another the drug of choice. Proper 
control of secondary infection and environmental factors such as dust, 
climate and mental stress is of great importance. Specific allergens 

















FREDERICK URBACH, COLEMAN JACOBSON 623 


should be looked for and eliminated if identified, but with proper 
safeguards for adequate nutrition and development of the patient. 

Serious complications are fortunately rare, and the disease is often 
self-limiting, particularly in infants. 

As is true of all dermatologic practice, it is most important to be 
gentle with potent drugs, and minimize aggravation of the disease, 
which is best done by doing too little rather than too much. 

Cave medicum, nocere atque sanare potest (Beware of the physician: 
he can harm as well as heal!). 
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PARASITIC INFECTIONS 
OF THE SKIN 


LEON GOLDMAN, M.D. 


Insects were here long before you 
And they do mean to remain long after you. 


Even in this Brave New World, infec- 
tion of the skin of children by various arthropods is still of considerable 
practical interest in many sections. This is true in spite of the marvelous 
advances in chemical control measures. Unlike scared adults, very young 
children do not appear to be disturbed too much by the attacking 
hoards. The warm, moist, quiet skin of the resting child is certainly 
an inviting place for the flying or crawling parasite. 

There are no differences in the essential types of bite reactions in 
the skin of infants and children as compared to adults. The bite reac- 
tions include an initial mild type of erythema—edema reaction, a de- 
layed papular response and, in some infants and children, a generalized 
type of reaction such as lichen urticatus. This last reaction, also known 
as papular urticaria, is more common in children than in adults. 


MECHANISM OF THE BITE REACTION 


Those obvious factors which influence the bite of various arthropods 
depend upon (1) the sensitivity of the individual, and (2) the char- 
acter of the biting arthropod, as reflected in the “composition” of the 
salivary gland extract induced; to some extent on the duration of feed- 
ing on the skin, and perhaps also the method of puncture or penetra- 
tion of the skin. The character of the bite is also determined by the 
parasites which may be carried purposefully into the bite area, or in- 
cidentally contaminate the bite area. Complicating all this complex 
picture is the effect of scratching, rubbing or secondary infections pro- 
duced in the infant and child. 

It is still not quite certain which component of the material injected 
may produce the early bite reaction and which the late reaction. In- 
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dividual sensitivity is important in both these responses. Atopic persons 
may get more severe bite reactions. In biopsy studies of insect bites in 
atopic persons, in addition to more extensive inflammatory reactions, 
there was a more intense eosinophilic response. From a clinical stand- 
point the bite reaction may be so severe that the area can resemble an 
intense cellulitis of infection. We have observed children admitted for 
a pyogenic cellulitis of an extremity. In one patient the picture was 
reproduced in the hospital by actual bites from mosquitoes which we 
were using. There may be even a moderate leukocytosis. The severe 
and dangerous anaphylactic reactions to bee and wasp bites in sensitive 
children are indeed well known. 

As to the influence of the salivary extract injected by the biting 
arthropod, a more massive amount of more toxic material, hemolysins 
plus neurotoxins plus histamine-like substances, is injected by the bee 
and wasp. Except in sensitive persons, a slow feeder, such as the tick, 
may not necessarily cause a severe type of reaction. In some animal 
experiments certain ticks can cause severe necrosis of the skin. 

In nonsensitive persons there may not be an evident clinical reaction. 
We have seen this repeatedly under the microscope in our studies of 
the feeding experiments on human skin, and actually while hearing 
often that “insects do not bite me”! It is perhaps more correct to say 
that insects do bite, but there is no evident reaction. It is true, of course, 
that some skin is attractive to arthropods, some repellent. If a hungry, 
biting arthropod reaches the surface of moist, quiet, warm skin, a bite 
will result even though the recipient may not be aware of it. 

In brief clinical experiments in the field it did not seem possible to 
tell the difference between the local bite reaction of an insect carrying 
or not carrying parasites (black flies—simulium) in onchocerciasis, a 
form of filariasis. In the case of arthropod bites of infants and children, 
it is important to consider epidemiologic features when such features 
are needed. This may be necessary in the development of the familial 
background of scabies, flea bites, tick bites, and the like, for such 
familial factors are important in the control of the parasite. The focus- 
ing of attention on only one person will not assure the prevention’ of 
new biting episodes in the family group. The biting of mosquitoes and 
often of chigger mites, bees and wasps may be “accidental” and of no 
concern beyond the local reaction; however, it is of personal concern 
in infested areas where disease vectors are concerned. These epidemio- 
logic studies are important parts of the control of these types of bites. 


IDENTIFICATION OF THE ARTHROPOD 


As a general rule, the bite reactions of the arthropods are similar, at 
least in a quantitative manner. Often it is of practical importance to 
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identify, or to attempt to identify, the offending arthropod. One is al- 
ways much more certain of the diagnosis when an arthropod can be 
identified, whether on the skin, in the clothes or in the environment. 
Efforts should be made to get the arthropod as complete as possible. 
However, if the family can collect only fragments, even these should 
be secured for purposes of identification by experts. Arthropods col- 
lected in the room may be identified as only harmless beetles. Experts 
prefer to have the suspected arthropod unmounted and definitely not 
pressed on a slide. 

For detailed descriptions of arthropods of medical importance, one 
is referred to standard texts on entomology. However, a few points 
about anatomy may help the physician to know just which sections of 
such texts to survey. 

The principle points of reference are (1) body regions—head, thorax, 
abdomen; (2) legs—two or three pairs; (3) wings—presence or absence; 
(4) filaments on head—antennae; (5) metamorphosis—gradual 
(nymph) or complete (larva and pupa). For example: Insecta include 
lice, bed bugs, kissing bugs (important in Texas), caterpillars, beetles, 
fleas, bees, wasps, mosquitoes, sand flies, and others, as follows: 


. Body segments—3 

Legs—3 pairs 

. Wings—2 pairs—may vary 

. Antennae—1 pair 

. Metamorphosis—gradual, complete, simplified (lice) or absent 


Vik wWwnN 


Arachnida include spiders, ticks, scabies mite, chigger mite, and so 
forth, as follows: 


1. Body segments—2 

2. Legs—4 pairs 

3. Wings—none 

4. Antennae—none 

5. Metamorphosis—none except mites 


This, then, will help to identify the specimen in either one or the other 
of the two important classes, Insecta or Arachnida. 

For correct identification, arthropods or fragments may be sent to the 
Department of Zoology of a university, or to the curator of a local 
museum of natural history in the community, or directly to the Bureau 
of Entomology and Plant Quarantine of the Department of Agriculture. 


MOSQUITOES 


The commonest bites of infants and children, at least in the Amer- 
icas, are from various mosquitoes. Newborn infants may show no evi- 
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dent reactions to mosquito bites, since they are usually not sensitive. 
This was shown by actual biting experiments in the Newborn Nursery 
at the Cincinnati General Hospital by Rockwell and Johnson.”? In 
sensitive children mosquito bites often may be severe, producing exten- 
sive edema and, as mentioned before, resembling an infection with 
cellulitis. Bites of the ear are common and produce erysipelas-like 
pictures. One should not forget that local vesicular and bullous reac- 
tions also may be produced from bites of mosquitoes. The mosquito is 
one of the arthropods we have observed producing the lichen urticatus 
syndrome. Repellents may be used to prevent bites. Chemical measures 
of area control are needed to control the environment. 


THE CHIGGER MITE 


In places where the chigger mite is common, extensive lesions may be 
produced in infants, especially when 
large areas of the body are exposed. In- 
fection of an area may be detected by 
the use of a piece of black plastic held 
on the grass or near vegetations (Fig. 
45). Rapid crossings of these red bugs 
may be seen. The nodular character 
of the chigger mite reaction is thought 
to be due to material injected to pro- 
duce necrosis of the skin and to pre- 
vent clotting. In sensitive persons the 
local bite reaction may be bullous. 
The chigger mite is no longer in the 
skin when the bite becomes evident; 
therefore therapy to kill the parasite 
is unnecessary. In the older child, as 

: , ; in the adult, belt line lesions are com- 
Fig. 45. The chigger mite. mon. These represent the first effec- 
tive barrier to the ascent of the mites 
as they wander up from the ankles and lower leg. Fortunately, as yet 
no diseases have been identified with the chigger mite as vector in 
North America. 

Certain repellents are effective against chigger mites when applied to 
the skin. These are easy to use in adults when applied to the ankle areas. 
It is dificult to know where to apply repellents for active children who 
roll all over in infested areas. Repellents are kept away from the eyes, 
but may be used on the arms and legs. Area control is used chiefly 
about lawns, where lawn parties are given or where children are apt 
to play, or about swimming pools. Chlorodane is especially good for 
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area control, and exact precautions should be followed. This chemical 
control agent is for application to the grass, not to the skin. 


FLEAS 


Bites from fleas may cause extensive, small papular types of eruptions 
in the family group (Fig. 46). 
Here, too, lichen  urticatus 
syndrome may commonly be 
produced. Often only _ the 
most susceptible members of 
the group may acquire the 
lesions, although all may be 
bitten. Infected animal hosts 
such as dogs, and infested 
areas of carpets and furniture 
in the house, may reveal the 
source of the fleas. Repellents 
can serve to keep fleas away. Fig. 46. Rat flea feeding on human skin. 
Area control also includes the x 40. 
treatment of the infected animal. For chemical control of the environ- 
ment, professional exterminators may have to be used, since aerosol 
sprays may be ineffective for heavy carpeting and furniture. 





SCABIES 


In recent years scabies has become decidedly uncommon, even in 
clinic practice. The exact reasons are not known, although such factors 
have been suggested as better hygiene, use of soap substitutes in cleans- 
ing routine, prompt therapy of early lesions, and so on. In infants and 





Fig. 47. Scabies with burrows in plantar area of an infant. 
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young children the burrows may be found on the cheeks and plantar 
areas (Fig. 47), as well as conventional sites of the interdigital spaces, 
wrists and genitalia. The tiny papulovesicular lesion of the burrow may 
be made more definite by a drop of ink, or even gentian violet. If one 
is successful, by using a needle in the burrow, or a small cuticle scissors 
to cut the burrow, the parasites, ova or feces may be identified. As the 
infestation persists, there are relatively few primary lesions and more 
“ids or allergic papules.” These may resemble lichen urticatus. 

The therapy is that of the family as a whole. The newer therapeutic 
materials are less messy than the older irritants. These include creams 
of gamma isomer of benzene hexachloride (Kwell) and creams of 
crotonyl-N-ethyl-o-toluide (Eurax). Inunctions over the entire body 
are given twice daily, usually for three days, then repeated in one week. 
Clean clothing and bed clothing are given after each three day course. 
These medications may be used even with secondarily infected lesions. 


PEDICULOSIS 


Pediculosis capitis still occurs 
in children and can produce 
severe eczematous dermatitis 
with pyogenic lesions on the 
back of the neck. Extensive cer- 
vical adenitis may be present, 
and at times this reaction is so 
severe that malignant lymph- 
oma is suspected. The parasites 
and the ova present can be 
Fig. 48. Body louse feeding on human skin. treated effectively with DDT 

—— lotion (Topocide), benzene hex- 
achloride creams (Kwell) or crotonyl-N-ethyl-o-toluide (Eurax) com- 
bined with daily shampoos and fine combing routines. At times it may 
be necessary to use old faithful tincture of larkspur for the nits. 

Phthirus pubis, or crab louse, may spread from an infested adult in 
the family group, and involve in infants and children the eyelashes and, 
in extensive cases, even the scalp hair, especially above the ears. The 
commonly used yellow oxide ointment is ineffective for the parasites 
and ova attached to the eyelashes, and here, of all the toxicants, 
crotonyl-N-ethyl-o-toluide (Eurax) may be applied cautiously if it does 
not irritate the eye. If this fails, then manual removal of the eyelashes 
with special forceps must be done with the child cruelly restrained or 
under general anesthesia. The body louse (Fig. 48) feeds on the skin, 
but lives in the clothing. 
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SPIDER BITES 


Bites from spiders are diagnosed more frequently than justified by 
actual occurrence. Many harmless spiders are blamed simply because 
they happen to be about in the neighborhood. Actually, the only bad 
culprit is the famed black widow spider with its characteristic abdom- 
inal markings. Children are often attracted by the color here. They 
should be taught early the recognition of this dangerous one. In some 
sections of the country there is a red-legged black widow spider with 
reddish brown legs and cephalothorax. 

The symptoms of a bite may come on from ten minutes to several 
hours after biting. The actual bite site may still be present and be a 
small red hive reaction, or a small hard spot. Pain, abdominal rigidity 
(like a ruptured viscus), diffuse perspiration and difficulty in speech 
follow. Although there may be antivenin (horse serum!) available, 
intravenous calcium, intravenous hydrocortisone or its new analogues 
are recommended. People should be taught to look for black widow 
spiders on the property and to use area control measures, such as Lin- 
dane and chlorodane. 


BEES AND WASPS 


Infants and children are stung frequently by bees and wasps. At times 
the identification of the bite due to these can be made by the intensity 
of the local reaction and by the presence of the stinger of the bee in 
the bite area. Barbs on the shaft of the stinging lancet of the worker 
bee are reported by Perlman® to cause the stinger to remain in the bite. 
The stingers of the queen bee, bumble bee and hornet have no barbs; 
so usually these are not found in the bite area. The stinger, usually 
with its attached tip of abdomen and poison gland, should be removed 
by pressing it out rather than grabbing it and pulling on it harder, 
which forces the barbed apparatus deeper into the bite area and forces 
more poison out. If pressing does not serve to dislodge the stinger, 
gentle manipulation with a tweezer close to the skin surface can be 
tried. Reactions in sensitive persons have been severe, and there are 
increasing reports of even fatal anaphylactic reactions. Those who are 
very sensitive should be desensitized. Commercial extracts are available 
for desensitization. Although cross reactions do occur and we have 
observed patients with multiple sensitivities to various arthropods, when 
the history indicates it and when specific extracts are available, specific 
extracts should be used for desensitization. 


TICKS 


Tick bites may be found in infants and children. As a rule, the local 
bite reaction is not severe (Fig. 49). The arthropod may simulate a 
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Fig. 49. Nymph of lone star tick feeding on skin. x 40. 





Fig. 50. Fig. 51. 
Fig. 50. Microscopic section of tick in skin. 
Fig. 51. Microscopic section showing portion of tick after “spontaneous” withdrawal 
from skin (polarized light). 


pigmented tumor of the skin. In addition to the local bite reaction, an 
uncommon reaction is tick bite paralysis, a type of ascending paralysis 
in a child who has not been ill. This paralysis is relieved promptly by 
the removal of the tick. 

The actual removal of the slow feeder, as a tick, is something of a 
problem (Fig. 50). Careless removal may leave in the dermis fragments 
of the biting arthropod. These can develop a foreign body reaction, at 
times simulating a type of lymphoma of the skin. In addition to exten- 
sive collection of lymphocytes, eosinophils and also plasma cells present 
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help to suggest a bite reaction (Fig. 51). At times, fragments of the 
tick may be seen on the section of the bite reaction viewed through 
a polarizing microscope. Careless removal may also let the infected tick 
leave its disease, which is carried into the bite area. These diseases are 
those of the various types of Rickettsiae. In most areas of the United 
States, Rocky Mountain spotty fever is the most important. The most 
common form of removal is to take the hot end of a match, after the 
flame has been blown out, touched to the body of the tick. If this is 
not successful, mineral oil should be spread over the whole area. 
Chloroform or ether, when available, may be used to dislodge the tick. 
To remove ticks from dogs in infested areas of the country, use gloves 
or long tweezers. 

The ordinary repellents effective against the mosquitoes and fleas and 
mites are not usually active against ticks. Here, however, protective 
clothing such as boots and long slacks is protective. Benzyl benzoate, 
available commercially, is a good tick repellent. 


MISCELLANEOUS REACTIONS 


In addition to the standard, as it were, bite reactions to the various 
arthropods of medical interest, including bites from various other mites, 
bed bugs, ants, scorpions, there are reactions from contact with the 
actual body of the arthropod. These include blistering from the blister 
beetle types and dermatitis from the hairs of moths. The severe skin 
irritations by certain caterpillars arise from poison setae, a type of 
poison gland reaction, and not from the mechanical irritation of the 
barbed hair of the caterpillars. 

In ever-increasing numbers in the United States appear cases of 
swimmer’s itch, or cercarial dermatitis. This is caused by a nonhuman 
schistosome larva of snails. The necessary molluscan hosts must be 
present. The schistosomes attach to the skin of the swimmer in infested 
water, and shortly after the swimmer has come out of the water, papular 
and urticarial lesions, often like bites of chigger mites, appear and itch 
considerably. These soon disappear spontaneously or with antihista- 
mines. There is no evidence yet that these larvae penetrate the human 
skin and produce visceral lesions. Control measures are avoidance of 
infested waters, immediate rubbing down with a towel on emerging 
from water, and area control of infested waters with effective mollusca- 
cides. 

Creeping eruption (Fig. 52), or larva migrans, can also produce severe 
reactions in the skin of infants and children. In this country the larval 
forms of Ancylostoma braziliense usually produce this, especially in 
southern United States. Dogs, especially, and occasionally cats (and 
human beings?) are the hosts. The larvae of these animal strains fortu- 
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nately do not produce visceral lesions, only wavy paths of reddened 
lesions, pruritic in children, especially about the feet and buttocks. The 
interdigital lesions may be mistaken for fungus disease until the wander- 
ing paths develop. Often secondary impetiginous infections complicate 
the picture of a miserable, uncomfort- 
able child. Ethyl chloride sprays or 
sprays of Freon are used on or about 
the supposea area of active larvae. The 
pyodermas are treated with local and 
systemic measures, if indicated. Oc- 
casionally this eruption may persist in 
children of tourists on their return 
north. It is uncommon, however, to 
persist during the winter season up 
north. Area control in infested states 
means control of cats and dogs, espe- 
cially on the beaches. 


‘ THE PROBLEM OF LICHEN URTICATUS 
Fig. 52. Larva migrans on buttocks 
of child. (Courtesy of Frederick Ur- — Lichen urticatus (papular urticaria) 


bach.) is a common reaction in infancy and 
early childhood, characterized by a sudden eruption of small, shotty 
papular lesions, especially about the extremities (Fig. 53). However, 
there is no constant characteristic distribution pattern. Occasionally, 
small wheals precede the development of the deep papules, and occa- 
sionally they may be associated with the papule. If the local reaction is 
intense, hemorrhagic and even bullous phases may occur. Often the 
lesions are actually indistinguishable from bites. There is usually a 
seasonal pattern, although some lesions, especially in atopic children, 
may persist through the entire year. This disorder is seen more frequently 
in clinic than in private practice. Because of the intense itching and 
consequent scratching, chronic lesions may persist for some time (Fig. 
54). 

Lichen urticatus is a type of skin hypersensitivity reaction of varied 
etiology. Lichen urticatus due to bites of various arthropods (or to their 
extract, inhaled or ingested) is characterized by seasonal relationships 
and recurrent episodes, and is controlled primarily by personal or area 
chemical control measures effective against the arthropod in question. 
Area control means observation of the environment for evidence of the 
presence of arthropods, and use of aerosol sprays, powders and the 
like. Experimentally, typical generalized eruptions of lichen urticatus 
have been produced in sensitive children by a single bite of fleas, 
mosquitoes, cimex and chigger mite. 
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Certainly not all forms of these papular urticarias are due to sensi- 
tivity to arthropods, especially the chronic, persistent varieties. Skin 
testing with extracts of arthropods do not give constant reactions. 

The differential diagnosis of the recurrent or seasonal variety is not 
dificult. The usual situation is something that looks like scabies, but 
no one else in the family group has it. The pruritus, deeply papular 
variety, may suggest an allergic reaction to drugs at times, especially 
iodides, nonspecific reactions of Hodgkin’s disease, and the like. Super- 
ficial pyodermas may complicate the picture as the result of scratching. 






Fig. 54. 
Fig. 53. Early papular lesions of lichen 
urticatus on lower extremity. These followed 
the bites of a mosquito. 
Fig. 54. Chronic papular lesions following 
bites of black flies. 


Fig. 53. 


The specific therapeutic measures include specific measures against 
the arthropod in common. Nonspecific measures include antihistamines 
and corticosteroids, topically and orally. 


EATING OF ARTHROPODS 


Often, to the dismay and unholy fear of their parents, infants and 
children may eat various arthropods. One must remember that in parts 
of the tropics, insects are part of the diet. According to Bodenheimer,? 
“Insects often fill gaps in the one-sided vegetarian diets.” Bees are 
eaten in the Yunnan Province of China. Other arthropods ordinarily 
regarded as food are termites, caterpillars and locusts. Lucy Clausen* 
reports that Mexico has been canning and exporting “gusanos,” which 
are popular as delicious delicacies, especially with cocktails. These 
“gusanos” include fried earthworms, caterpillars and beetle grubs. Fried 
grasshoppers are popular now. With live arthropods it is, of course, 
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TABLE 8. Problems of Chemical Control Measures Relative to Children 


REPELLENTS 





General Rules 


Available Commercially 





Avoid face 


May use on clothing. For effective | 
use on clothing, special formu- | 


las available 

Consider protection not more than 
2 hours 

Protects only local area of appli- 
cation 

Repellents supposedly for area 


control probably not very effec- | 


tive 


Any containing formulas recommended by the 
United States Department of Agriculture. These 
include dimethyl phthalate, dimethyl carbate, 
Indalone, Rutgers 612. These may be in the forms 
of liquids and even creams. For chigger mites and 
ticks benzyl benzoate preparations recommended 
in preference to long-used flowers of sulfur. For 
tick repellents, N-butyl acetanilide, undecylenic 
acid (none may be completely protective) 





TOXICANTS 





The general rules for the preven- | For use on skin for personal control: 
tion of poisoning in children in- | 


clude also the insect toxicants. 
Not only are many of these 
compounds dangerous in them- 
selves, but also the organic sol- 
vents used in many mixtures, 
especially for area control, are 
indeed toxic. The solvents in- 
clude notably kerosene and also 
xylene. Directions for the use of 
these toxicants should be fol- 
lowed in exact detail. This is 
especially true for area control 
and for insecticides and in agri- 
culture. The organic phos- | 
phorus compounds used for in- 

sect control in agriculture are 

exceedingly toxic, and infants 

and children should not be al- 

lowed near the storage of these,| 
nor where they are mixed or 

even used. The restrictions refer | 
also to the various rodenticides | 


Scabies—Gamma isomer benzene hexachloride 
(Kwell) 
Crotonyl-N-ethyl+o-toluide (Eurax) 
Pediculus humanus—DDT powder 
Gamma isomer benzene 
hexachloride (Kwell) 
Crotonyl-N-ethyl-o- 
toluide (Eurax) 
Phthirus pubis (eyelashes)—Crotonyl-N- 
ethyl-o- 
toluide (Eurax) 
Caution to eyes! 








| For area control—consider usual sanitary hygiene 


measures to prevent breeding, etc.: 
Mosquitoes—DDT 
Methoxychlor 
Dieldrin 
Chigger mites—Chlorodane 
Toxaphene 
Lindane 
Dieldrin 
Flies—DDT 
Methoxychlor 
Lindane 
Pyrethrins 
Dilan 
Cimex—DDT 
Methoxychlor 
Lindane 
Fleas—DDT 
Methoxychlor 
Ticks—Toxaphene 
Lindane 
Dieldrin 
Roaches—Chlorodane 
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possible to set up colonies, especially with flies. Matheson® doubts the 
many records of gastrointestinal myiasis from actual feeding of fly 
larvae. Severe bites of the lips and tongue have been produced by bees. 
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TRICHOTILLOMANIA 
AND ALOPECIA AREATA 


Psychocutaneous Factors 


MAXIMILIAN E, OBERMAYER, M.D. 


EDWARD J. BOWEN, JR., M.D. 


Trichotillomania and alopecia areata 
are two disorders which commonly occur during childhood. Although 
there are psychic factors in both, to the student of psychocutaneous 
medicine the two dermatoses differ considerably in what is known of 
their causes. Trichotillomania is a true dermatoneurosis; alopecia areata 
merely belongs to a group of dermatoses in which emotional factors 
often constitute an important element. 


TRICHOTILLOMANIA 


Self-induced eruptions such as factitial dermatitis and neurotic ex- 
coriations are expressions of self-punishment and exhibitionism. So also 
is trichotillomania—the abnormal and unrestrainable desire to pull out 
one’s hair. However, since the object of the neurotic manipulation, the 
hair, is an appendage of the skin, this disorder presents special features. 

Most of the patients with trichotillomania are children, and the 
condition probably is more common during early childhood than is 
generally appreciated. 


Symptoms and Signs 


The patient may have pulled out so many hairs that parts of the 
scalp are virtually denuded; the hairs may have a broken-off appearance. 


From the Department of Dermatology, School of Medicine, University of Southern 
California, Los Angeles. 
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The scalp and the eyebrows are the usual sites of attack, but sometimes 
the pubic hair is also pulled out. Subjective symptoms are rare, but 
intense pruritus may occur. The artificial and irregular appearance of 
the bare or thinly haired areas helps to identify the nature of the 
disorder. The parts of the scalp most often involved are those the 
patient can easily reach with the right hand, as above the ear, on the 
temple or the frontal portion of the forehead. They are limited to a 
circumscribed region and never are diffuse. A plaque of trichotillomania 





A B 
Fig. 55. Trichotillomania in a Negro girl aged 15. A, The remaining hairs are 
broken and twisted, and there is additional evidence of damage to the skin from 
manipulation. B, Close-up, same patient. (Courtesy, Dept. of Dermatology, School 
of Medicine, Univ. South. California, by Avis Gregersen, F.B.P.A., from kodachrome 
transparency, and with the permission of Charles C Thomas, reproduced from 
Psychocutaneous Medicine. ) 


is not completely devoid of hair, and the remaining hairs are normal 
and resist being pulled out to the usual degree; this feature aids in 
differentiating trichotillomania from alopecia areata. The orifices of the 
follicles often appear as black dots—actually they are the stubby rem- 
nants of the hair that has been broken off by twirling. 


Psychiatric Mechanism 


The psychiatric mechanism seems to vary with the age group and 
the level of emotional disturbance. Trichotillomania in neurotic chil- 
dren may represent anger towards a rejecting parent, but turned against 
the self. One three and a half year old boy pulled out not only his own 
hair, but also that of other children, exhibiting both masochistic and 
sadistic traits. It has been suggested that conditioning of a patient with 
trichotillomania may have occurred during the first two weeks of life 
as a result of nursing at a hirsute breast. 

Only a mild neurosis may be involved in trichotillomania of the eye- 
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brows, eyelashes or pubes. A sensual pleasure is derived from fondling, 
smelling, chewing, biting or rolling on the tongue of the extracted 
hairs; it may constitute a masturbatory substitute. As the patient be- 
comes able to work out his psychologic problem this type of tricho- 
tillomania usually subsides. In the adult patient trichotillomania is 


Fig. 56. 





Fig. 57. Fig. 58. 

Fig. 56. Trichotillomania. Note the irregular distribution of the partially bald spots. 
(Courtesy, Dr. A. Fletcher Hall, Santa Monica, Cal., and with the permission of 
Charles C Thomas, reproduced from Psychocutaneous Medicine. ) 

Fig. 57. Trichotillomania in a little girl. Note again the spotty baldness with normal 
hairs in evidence within the involved area. 

Fig. 58. Trichotillomania. The involvement is unusually widespread. (Courtesy, 
Dr. Samuel Ayres, Jr., Los Angeles. ) 


sometimes observed as a symptom of paranoid schizophrenia. Conflicts 
in the sexual sphere and feelings of guilt appear to be predominant in 
patients with this manifestation. 


Treatment 


The only treatment, obviously, is psychotherapy. The old-fashioned 
attitude, unfortunately still encountered among physicians, that one 
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“should catch the child in the act” and then scold him for what he is 
doing denotes a degree of naivety that is deplorable. The first step, once 
the diagnosis is made, is to have a prolonged session with the patient’s 
mother. This serves two clearly related purposes: to learn as much as 
possible about the child’s personality and relations with his parents and 
siblings, and to study the personality of the mother. The next step is 
to evaluate the knowledge thus gained: Is the mother an obviously dis- 
turbed person? What is her attitude toward psychiatry? How much 
understanding on the part of the parents can be reasonably expected? 
These are important questions; plans for management will depend on 
the answers. If the parents are educated, intelligent and cooperative, 
the problem of psychoneuroses may be discussed during the first session 
and referral to a dynamically trained child psychiatrist arranged. If, 
however, this is not the case—and often it is not—skillful preparation 
for the referral is required. The average mother expects, and readily 
accepts, an explanation of her child’s illness on an organic basis, but 
may be shocked or feel insulted if it is implied that a psychogenic 
factor is involved. Only after full confidence has been established 
should one introduce the subject of referral to a psychiatrist. 

The prognosis depends entirely on the background of the case as 
established by psychiatric study. In psychotic children the outlook 
naturally is poor, while a favorable result is the rule in children whose 
emotional disturbance can be classed as a mild psychoneurosis. 

Local measures are, of course, of no avail, and should therefore not 
be undertaken. 


ALOPECIA AREATA 


Alopecia areata is a type of baldness in which circumscribed—hence 
the term “areata”—oval or round patches of scalp or skin are affected. 
The skin is normal, uninflamed, but totally hairless. Onset is usually 
rather sudden. The scalp, primarily, is involved, but at times the eye- 
brows, the bearded region and, less often, other areas of the body may 
be affected. The first patch to appear usually measures from 2.0 to 3.0 
cm. in diameter; it may become considerably enlarged by peripheral 
extension, or it may remain its original size. Several bare spots may 
appear simultaneously or consecutively and may become confluent. In 
rare instances the disease sets in with fulminating loss of hair without 
the usual initial stage—the occurrence of typical circular plaques. 


Symptoms 


If the scalp has become entirely bare, the dermatologist terms the 
disorder total alopecia; if the hair of the entire body has disappeared, 
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the alopecia is described as universal. The disease usually is otherwise 
asymptomatic, although sometimes slight itching or prickling is said 
to precede loss of the hair. Occasionally changes in the fingernails and 
toenails are associated with the disease and parallel the attacks. 


Fig. 59. 





Fig. 60. Fig. 61. 

Fig. 59. Alopecia areata. A round, sharply circumscribed, hairless patch without 
signs of inflammation. (With the permission of Charles C Thomas, reproduced from 
Psychocutaneous Medicine. ) 

Fig. 60. Alopecia areata in a Negro girl. Note the complete absence of hairs. The 
apparent linear continuation of the patch is only the area where the hair is parted. 

Fig. 61. Alopecia areata. A fringe of hair at the sides and the back of the head 
often is retained even in advanced cases of long standing. Note the beginning of 
regrowth. (Courtesy, Dr. A. Fletcher Hall, Santa Monica, Cal., and with the per- 
mission of Charles C Thomas, reproduced from Psychocutaneous Medicine.) 


Course 


Usually the hair regrows—regardless of treatment—after a series of 
repeated attacks which may occur over periods varying from months 
to years. The first hair to reappear is, in most instances, lanugo-like in 
quality and of a lighter hue than that which was lost; often it is white. 
This is replaced by stronger and longer hair that may still be white, 
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however. The third regrowth is usually normal in appearance, although 
the lighter color may persist. The average duration of alopecia areata 
is about two years. Severe cases may pursue a less hopeful course: 
While successive regrowths may occur, the hair never returns to the 
original in either quality or amount; recurrences of loss and sparse re- 
growth alternate with stationary periods until total or universal alopecia 
is established; the hair never returns, and the baldness is permanent. 

Proportionally fewer children than adults are seen with alopecia 
areata. The patients are, in the majority, between the ages of 20 and 30 
when the bare patches are first noted, but the disease may occur at 
any age. The sexes are affected with approximately equal frequency. 

Prognosis in alopecia areata depends on a number of factors: age at 
onset, duration of the disease, location of the patches and extent of 
involvement. The earlier in childhood the alopecia appears, the greater 
is the possibility that it may become total or universal. Lesions on the 
nape are most persistent. The outlook is unfavorable in total alopecia 
of long duration and in universal alopecia. When extensive alopecia 
areata has existed for many years, the chances of normal regrowth of 
the hair are decidedly meagre. It should be borne in mind, however, 
that so long as the papillae have not become atrophic the hair may 
regrow, regardless of therapy. It is cases of this kind that provide the 
“hair-restoring clinics” with their successful results: These patients are 
convinced that the recovery of their hair has been accomplished by the 
“magic” electric treatments or other pseudoscientific and worthless 
procedures they have undergone; their auspicious testimonials are 
usually written in good faith. 


Etiology 


The cause of alopecia areata has been the subject of considerable 
conjecture as well as scientific investigation. The parasitic theory has 
been forwarded because of chance simultaneous incidence of the dis- 
order in a family, or its occurrence in epidemic form in orphanages, 
but a causative organism has never been identified. Focal infection as 
a cause has been considered by some. The factor of heredity has like- 
wise been studied, but the evidence for a hereditary influence is not so 
strong in alopecia areata as in premature baldness. Sabouraud and 
Brown were able to trace the incidence of the disease in preceding 
family members of a large proportion of their patients. Then there 
is the interesting report by Henderen? of the puzzling simultaneous 
occurrence of alopecia areata in monozygotic twin boys aged 11 years; 
the bald patches appeared at the same time in both boys and in 
identical locations. 

Mild endocrinologic disturbances have been associated with alopecia 
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in many instances, but the coincidence does not elucidate the cause. 

The nervous system long has been incriminated. 

The precipitating role of emotional tension states, fatigue and shock 
in alopecia is well authenticated. Psychogenic alopecia has been re- 
ported widely, over a long period. During and after World War I 
many reports appeared dealing with psychogenic alopecia that oc- 
curred in soldiers after episodes of great anxiety in battle. One spec- 
tacular instance was that of a French soldier in whom universal alopecia 
developed after shock during battle; his body became completely hair- 
less within two weeks, and the hair did not return during two years’ 
observation. O’Donovan stated that, in his opinion, “a majority of the 
cases of alopecia areata are psychic in their origin,” and cited 14 case 
histories supporting this view. Becker and Obermayer observed emo- 
tional instability in most of their patients with the disorder. Anderson, 
on the basis of 144 consecutive, unselected cases, concluded that mental 
shock and acute anxiety were the most common precipitating causes; 
he felt that alopecia areata might constitute a disease of adaptation. 
This theory has had other supporters. Arnold included alopecia areata 
among his “stress dermatoses.” The hypothetical existence of a cerebral 
center that governs the growth of hair and is influenced by the pituitary- 
adrenocortical hormones may lead to an explanation of the cause of 
alopecia areata, should the involved mechanism be elucidated by 
current experimental studies. We know that hair can be regrown by the 
administration of these hormones, but the restorative effect is not 
permanent; the hair is again lost when the hormones are discontinued. 

A psychologic study of 55 patients with alopecia areata was under- 
taken by Wittkower and Russell. There were 25 male and 30 female 
subjects; in age they ranged from 10 to more than 50 years. On the basis 
of their analyses these authors divided the patients into a neurotic 
group (63 per cent) in whom the alopecia was associated with a 
sufhcient degree of psychoneurosis to warrant psychiatric treatment, 
even without consideration of the alopecia; a traumatic group (23 per 
cent) in whom the alopecia appeared to have been precipitated by an 
event which caused sudden acute emotional distress, usually anxiety; 
and a negative group (14 per cent) in whom neither psychiatric dis- 
ability nor emotional precipitation of the alopecia could be determined. 

In the neurotic group the most striking feature of the male patients 
was lack of drive in the total personality, affecting social relations, work, 
sexuality and aggression; depression was present in all. Two thirds of 
these neurotic men had psychic impotence of some degree. In the 
female neurotic patients social, emotional and sexual inhibition was 
preeminent. Curiously, onset of the alopecia in the male patients often 
coincided with an acute psychoneurotic breakdown, but no such co- 
incidental relationship existed in the female patients. The psycho- 
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neurotic difficulties in many of this group, regardless of sex, long ante- 
dated the onset of alopecia. Seventy-two per cent of the neurotic 
group had a family history of psychoneuroses and psychoses. Environ- 
mental factors conducive to insecurity in childhood were elicited fre- 
quently in these patients. 

In none of the 10 patients classed as the traumatic group was there 
evidence of previous psychoneurotic disability. In each the alopecia had 
been preceded by a threat of emotional significance to someone for 
whom the patient had feelings of ambivalence. Each was in a state of 
grief, real or anticipated. 

Various psychopathologic features were identified in Wittkower and 
Russell’s study. The following seemed to play a causative role in the 
onset of the alopecia: in men, unconscious abandonment of a symbol 
of masculine aggressiveness—the hair—as a defense against powerful, 
repressed, destructive tendencies; in women, unconscious abandonment 
of the “crowning glory”—the hair—as a defense against sexual tempta- 
tion and unconscious incestuous impulses; and in both sexes pathologic 
feelings of grief. 

In the most recent psychiatric study by Greenberg,! of 44 patients, 
73 per cent were found to be psychoneurotic and 20 per cent were 
borderline or frank psychotics. In the great majority of these patients 
long-standing mental and emotional disturbance preceded the onset of 
alopecia. 

Are we allowed to conclude from what has been said that alopecia 
areata is the somatic expression of a psychoneurosis? We do not think 
so. A much larger series of patients and adequate controls would have 
to be studied to prove or disprove such an assumption. Alopecia areata 
is a disorder that in one patient may seem clearly traceable to emotional 
disturbance, while in the next patient with the same affliction a psycho- 
genic mechanism appears to be out of the question. The disease prob- 
ably represents an organic disturbance of the autonomic nervous system 
to which, in a large percentage of patients, emotional factors are 
contributory. 

As far as children are concerned, our experience has been that in 
only a small proportion have definite emotional disturbances existed. 
In the majority of these children evidence of emotional disturbances 
has been lacking, and the only coincidental observation has been an 
occasional mild endocrine imbalance with signs somewhat suggestive 
of minimal hyperthyroidism or hypothyroidism. 


Treatment 


The physician will want to know how to integrate that modest 
knowledge we have of alopecia for a practical therapeutic approach. 











MAXIMILIAN E. OBERMAYER, EDWARD J. BOWEN, JR. 647 


As in all disorders the exact causal mechanism of which is not known 
and about which there are many hypotheses, methods of treatment are 
legion, each based on some supposedly etiologic angle and practically 
all of them inefficacious. We feel that once the physician has satisfied 
himself that the child’s general health is adequate, that there are no 
significant endocrine deviations from the normal, and that no psycho- 
neurotic difficulties are obvious, he should take time to explain to the 
parent the relative harmlessness of alopecia areata and its tendency to 
self-cure. Often the mother herself presents a greater need for attention 
than does the child. Mothers are practically always unduly, even if 
understandably, upset, gravely worried and therefore in urgent need of 
reassurance. Sedation of the mother is often indicated. Reassurance 
should be freely given; however, the fact that recurrences are almost 
the rule and that in a certain proportion of cases the hair does not 
regrow must be pointed out. 

Referral to a psychiatrist should be considered only if psychoneurosis 
in the patient or the parent is suspected. The mere presentation of 
alopecia areata does not justify such a decision. The doubtful validity 
of sweeping psychiatric claims in the matter of cause in alopecia areata 
is rendered even more tenuous by the contradictory and negative re- 
ports as to the efficacy of psychotherapy. Nevertheless, these patients 
and their parents are in need of emotional support. Usually the mother 
requires it more than the patient because practically all women react 
to the loss of hair emotionally. Superficial psychotherapy directed to 
the mother by the pediatrician will help to restore a degree of stability 
in the family and thereby benefit the child. 

The degree of anxiety discernible in parent or patient is a good index 
to the spacing of return visits. Weekly sessions are indicated as long 
as there is considerable anxiety; otherwise biweekly or monthly returns 
will suffice. Since the average parent will be reluctant to visit the 
physician “merely for a talk,” some form of local therapy should be 
used if only as a concession to human weakness and for its psychologic 
effect. The type of treatment for this purpose that we prefer consists 
in the application of undiluted phenol followed, in a few seconds, with 
neutralization by alcohol. There is no objection to the use of erythema 
doses of ultraviolet light as an alternate. Both these methods of therapy 
are based on the unproved assumption that the production of local 
inflammation with its consequent vasodilating effect will evoke re- 
growth of hair. 

The management of children with total alopecia of long standing is 
a difficult problem. In such cases the reactive emotional upheaval 
engendered by the baldness is the prime consideration, and adequate 
psychotherapy is all-important. The pros and cons of the wearing of a 
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transformation must be carefully weighed. If timed right, this measure 
will spare the child a great deal of humiliation in his social relations. 


REFERENCES 


1. Greenberg, S. I.: Alopecia Areata, a Psychiatric Survey. A.M.A. Arch. Derm., 
72:454, 1955. 

. Henderen, O. S.: Identical Alopecia Areata in Identical Twins. Arch. Dermat. 6 
Syph., 60:793, 1949. 

3. Obermayer, M. E.: Psychocutaneous Medicine. Springfield, Il., Charles C Thomas, 
1955. 

. Rothman, S.: Discussion of Cases Presented at the Central States Dermatological 
Society. A.M.A. Arch. Derm., 72:469, 1955. 


3875 Wilshire Boulevard 
Los Angeles 5, California 











CONTACT DERMATITIS 
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Their natural inquisitiveness exposes 
children to many chemicals and plants, and their dislike of cleanliness 
often permits prolonged exposure. These characteristics, coupled with 
their predilection for collecting various oddities and storing them in 
their pockets, in their mouths and about their persons, bring them into 
contact with many unusual substances. Therefore when contact derma- 
titis develops in children, the irritants may be substances which seldom 
cause contact dermatitis in the adult because of infrequent exposure. 

Contact dermatitis, which is one of the common dermatoses the 
physician is called on to treat, frequently is most perplexing from the 
standpoint of determining the causative factor or factors. In each in- 
stance there is an external irritant which produces, alone or in conjunc- 
tion with a variety of predisposing or contributing situations, a derma- 
titis of varying intensity and distribution. This irritant may be animal, 
vegetable or chemical and is classified further as to its mode of action. 

One group consists of primary cutaneous irritants, mostly chemical 
in nature, which act directly on the skin if exposure to sufficient con- 
centration of any of the substances is permitted for a sufficient length 
of time. These irritants have a definite physical or chemical action on 
the skin not unlike that of a burn. This action may cause total destruc- 
tion of the skin or may produce varying degrees of inflammation de- 
pending on the quantity of and the exposure time to the irritant. 

The other group consists of the cutaneous sensitizers which do not 
necessarily produce dermal changes on the first exposure, but produce 
varying degrees of inflammation and destruction on succeeding ex- 
posures or after prolonged contact. Substances which are members of 
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the first group also may belong to this second group; for example, potas- 
sium dichromate is a primary irritant which damages the skin when 
contact with high concentrations occurs, but in a few persons it may 
produce inflammation of the skin upon contact in concentrations of 
less than 1 per cent. Obviously these few people are hypersensitive to 
this substance. 

The main defense mechanism of the skin against both these groups 
of irritants consists of a superficial mantle of cornified cells and the 
various secretions of the cutaneous glands. This protective layer of the 
skin is insoluble in water and alcohol and withstands the action of 
fairly strong acids, but is susceptible to the action of most alkalies. 
Perspiration tends to dilute the irritant and wash it away. The sebaceous 
secretions also may dilute the irritant, but in some instances this oily 
material may dissolve fat-soluble irritants and promote their activity. 

Many factors modify the irritant’s action. Age, sex, race, season and 
personal cleanliness play a role. The inherent increased resistance of 
the Negro skin protects against some irritants. The dry skin of winter- 
time and in the aged, Orientals and most women offers a decreased 
protective layer against any irritant. Individual variability in keeping 
the skin clean and thus free of irritants may be another factor in initia- 
tion or prevention of dermatitis. Further, environmental factors such 
as heat, pressure and friction may prolong or intensify contact with the 
irritant and make a dermatitis more likely. These latter factors are 
especially important, for they may continue to overwhelm a weakened 
defense mechanism of the skin long after the initial irritant has been 
removed and permit other substances which are not normally irritants 
to prolong the dermatitis as a chronic process. 

In children many important modifying factors affect the irritant’s 
production of dermatitis. In addition to those mentioned earlier, the 
skin is commonly drier before puberty than that of adults. 


CLINICAL FEATURES 


The effect of the irritants on the skin may be divided into three 
stages: 

1. The acute response consists of intense erythema, edema, formation 
of blisters and oozing of serum. The blisters may be minute or several 
inches in diameter, but in some instances they may coalesce to cover 
large areas. The inflammation and edema may be responsible for con- 
siderable pain and discomfort. 

2. In the subacute phase edema and erythema are less striking, and 
blisters no longer continue to form. The most prominent features are 
crusting and scaling accompanied by varying degrees of itching and 
occasionally by discomfort. 
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3. In the chronic phase the acute features have subsided, and thick- 
ness or lichenification of the skin has increased. The region affected by 
dermatitis is dry, and deep painful fissures may develop. An occasional 
finding is hyperpigmentation secondary to inflammation. 


COMMON CLINICAL TYPES OF DERMATITIS 
Rhus (Poison Ivy) 


Dermatitis due to poison ivy is especially common in children. Before 
the age of five years children usually give negative skin reactions to 





Fig. 62. Allergic contact dermatitis (Rhus toxicodendron). 


poison ivy extract,’ but this may be due to lack of exposure, since 
Straus was able to sensitize nearly three fourths of a series of infants.?? 
Among older children and especially those in outdoor camps, nearly 85 
per cent are sensitized.? This compares with a general average of sensi- 
tivity among 60 per cent of adults.5: 1 ?° Sensitization usually persists 
for years, but may depend on repeated exposure. Miescher® observed 
that of the patients who avoid exposure for two to three and one-half 
years, 91 per cent are clinically cured and 69 per cent have negative 
reactions to patch tests. Some of Straus’ group of sensitized infants lost 
their sensitivity in 18 to 20 months. Shelmire’* found that only 8.5 
per cent of patients 70 years of age or older living in convalescent homes 
were sensitive to poison ivy. 

Signs of inflammation may occur within several hours after exposure 
or may not be manifest for several days. Marked edema, redness and 
variably sized blisters are common. The eruption is distributed over 
the exposed areas and those regions under the clothing where the irri- 
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tant is carried by the hands. Thus the genital region is commonly in- 
volved. Usually the eruption over the exposed surfaces is sharply de- 
fined by the edge of clothing. Hairy areas are usually spared. A common 
finding is the occurrence of small vesicles, redness and edema in a 
straight line secondary te scratch marks from the plant or from the 
fingernails which were contaminated with the irritant. Healing usually 
occurs within two weeks in the absence of secondary infection. Impe- 
tiginization is an occasional manifestation of secondary infection. Ab- 
scesses may occur, but formation of scar is rare. Constitutional symp- 
toms are not common, although delirium and death have been de- 
scribed. 

Since the first mention of poison ivy dermatitis by Captain John 
Smith in 1609, more than 50 species of poison oak, ivy and vine have 
been described in North America. At present only three (poison ivy, 
eastern oak-leaved ivy and western poison oak) are generally accepted, 
and even these appear to be identical when transplanted and grown 
under similar conditions.'* More important, the antigenic potencies of 
the various types of ivy in this country are identical. 

The active principles of this group are polyhydric phenols and may 
be identical in all species or differ only slightly in formulas from one 
plant to the other (urushiol). While these isolated substances are 
apparently oils, Shelmire!® maintained that the dermatitis-producing 
principle is not an oil, but a dialyzable fraction of the oleoresin which 
is soluble in water and obtainable from the urine after oral ingestion 
of the oleoresin." 

These isolated substances are primary irritants as well as sensitizers 
and are destroyed by oxidants. They may be spread by the fingers, 
clothing, tools, and fur of animals. It has been questioned whether the 
toxin may be spread in smoke from fires containing the plants, since 
the only identifiable volatile substance found in Rhus sap in any 
quantity is acetic acid.1! Probably enough of the oil containing the 
irritant may adhere to particles of soot to cause dermatitis in sensitive 
persons. As little as 0.001 mg. of urushiol may produce dermatitis in 
some persons.*! The fluid of the blister does not contain any of the 
irritant and thus does not spread the eruption. 

Since the concentration or quantity of the irritant which comes in 
contact with the skin affects the time of onset of the inflammation, the 
new lesions may develop over several days, especially in some regions 
which come in contact with only small amounts of the substance. 


Pollens 


These cause another type of plant dermatitis which is due to a resin- 
like, oil-soluble material in the coating surrounding the pollen grain. 
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Since the irritant is air-borne, the exposed areas are commonly involved, 
especially the face, neck and eyelids. Involvement of the eyelids is often 
of diagnostic importance, since it is a less frequent feature of atopic 
dermatitis, which this eruption may resemble at times. The eruption is 
usually less acute than that associated with poison ivy, and vesiculation 
occurs uncommonly. The borders of the involved tissue are usually 
sharply delineated by the edges of clothing, but isolated areas of der- 
matitis may occur under the clothing where there is contamination from 
the hands, such as on the genitalia, or where pollen granules may lodge 
after being blown up sleeves or trousers, as in folds of skin in the ante- 
cubital space. Edema of the affected part, especially the face and geni- 
tals, is common. 

Characteristically, the eruption flares at a certain time each year. The 
water-soluble fraction of the pollen grain is generally considered at 
fault in hay fever, but there is no relationship between the two diseases 
except the common carrier for the precipitating substances. ‘The erup- 
tion may not terminate at the end of the pollen season, owing to 
secondary sensitization and infection. The persistence of the eruption 
and the apparent lack of relationship to the pollen season may be de- 
ceiving and make the proper diagnosis seem untenable. During the fall 
the ragweed pollens, especially the pollens of the short variety of rag- 
weed and of burweed marsh elder, are commonly at fault. Giant rag- 
weed rarely gives trouble. Other offenders are the nonflowering trees, 
which pollinate during the early spring, and June grass, timothy and 
orchard grass which are at fault in midsummer.** 


Other Plants 


The oils, fats and alkaloids of a large variety of plants are capable of 
sensitizing the skin and producing an eruption identical with that of 
poison ivy. The small ragweeds, Parthenium, bitterweed, burweed 
marsh elder, sneezewood and firewheel are the plants with the highest 
index of skin sensitization. Bermuda grass, crab grass, cocklebur and 
broomwood are moderate sensitizers.1* Occasionally the sensitivity is 
carried over to various woods. Here the free, unsaturated acids in the 
woods may be at fault rather than the resinous oils. Various vegetables, 
fruits and cereals have also been reported as sensitizers. 

A number of plants, when ingested by animals or applied topically 
to the skin of human beings, are capable of making the skin hyper- 
sensitive to sunlight. Oils from the bergamot orange, which are used 
in perfumes, are frequent offenders. Similarly, oils from the skin of the 
Persian lime may produce bizarre eruptions over the backs of the hands 
where the small droplets of oil are sprayed during the squeezing of the 
fruit. Parsnip, wild carrot, fig, gas plant, meadow grass, buttercup, mus- 
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tard and various other plants’? may give difficulty. In each instance the 
development of the eruption is dependent on the exposure to sunlight 
after contact with the plant. Buckwheat, which produces a hypersensi- 
tivity to sunlight in the nonpigmented areas of some animals after its 
ingestion, may rarely produce a similar reaction in human beings." 


External Medicaments 


Contact dermatitis secondary to various external medicaments is 
frequently seen. Some substances have been such frequent offenders as 
sensitizers that their topical use has been almost completely abandoned. 
The sulfonamides, penicillin and the antihistamines are in this group. 
Other compounds are associated with a high degree of sensitization, 
but continue to be used because of easy availability or a certain desir- 
ability of action. In this group are the so-called caine derivatives, from 
such drugs as benzocaine and tetracaine, nitrofurazone (Furacin), 
ammoniated mercury, hydrous wool fat, coal tars, sulfur and iodine. 
Signs of a complicating contact dermatitis due to these substances may 
occur at any time when they are being used, and the physician must be 
alert for such aggravation. Otherwise, the rapidly spreading dermatitis 
may become generalized before the role of the topical medicaments is 
recognized. 

Although their index of sensitization is not high, the antibiotics 
which may be used systemically are less frequently used topically by 
the dermatologist, for, if sensitization does develop from their external 
use, a valuable antibiotic is removed from the armamentarium. The 
dermatologist, therefore, commonly uses bacitracin, gramicidin, neo- 
mycin or polymyxin. These antibiotics attack a wide range of bacteria, 
and the development of sensitization is rare. Since this group is in- 
frequently used systemically, little has been lost if sensitization does 
develop. 

Of course, any substance may produce sensitization or irritate an 
already inflamed skin. For this reason, only mild, nonirritating sub- 
stances should be used on the inflamed skin, and in the event of the 
sudden progression of any pre-existing dermatitis, irritation due to 
medicaments should be suspected. Often the patient or patient’s parent 
is the victim of well-meaning friends. A good neighbor would not con- 
sider suggesting cathartics or other home remedies in the treatment of 
impending appendicitis or abdominal pain in his neighbor’s child, but 
the presence of a dermatitis unleashes a do-it-yourself therapeutic mania 
with often disastrous results. It is considered fair game to offer any- 
thing from Aunt Effie’s mange medicine to “that salve that cured 
Tommy’s cradle cap.” Unfortunately the more acute and severe the 
eruption, the more drastic is the suggested home-treatment. The pro- 














a 


JACK E. MCCLEARY, ROBERT R. KIERLAND 655 


prietaries and home-remedies to which the patient is exposed are espe- 
cially dangerous because most of them contain a wide variety of sub- 
stances supposed to bring relief by a “shotgun-like” action. Some of 
these substances are primary irritants whose purpose is to convert itch- 
ing to the sensations of heat or coolness. Other substances in these 
remedies are excellent sensitizers. The older child may occasionally be 
the victim of self-medication from the use of various proprietaries for 
the treatment of acne, athlete’s foot or eczema. 


Hobbies and Toys 


Occasionally contact with various substances associated with various 
hobbies may precipitate dermatitis in the older child. Many of the 
chemicals associated with photography are primary irritants or sensi- 
tizers. The developers are common offenders. The dyes or adhesive on 
stamps may give trouble to the stamp collector. The boy who tools 
leathers may be exposed to various oils or dyes. Similarly, sport equip- 
ment such as tennis rackets, catcher masks and football helmets may 
contain irritating substances which are potentiated by the perspiration, 
friction and heat associated with the sport. Rarely a child may be sensi- 
tized by paints on his toys. 


Cosmetics 


The exposure of the infant and small child to cosmetics via parent, 
relatives, adoring females or fawning politicians may be considerable. 
The older child also may have frequent exposures from mimicking a 
parent and applying liberal amounts of various cosmetics to his or her 
person. The indelible dyes of lipsticks and the synthetic resins of nail 
polish may be offenders. Bergamot oil, as mentioned earlier, is a photo- 
sensitizer found in some perfumes. On occasions certain ingredients of 
waving lotions may produce dermatitis. 


Clothing 


Dyes in clothing are infrequent offenders in contact dermatitis. Usu- 
ally the bleeding of the dye out of the fabric onto the skin is associated 
with moisture in the form of perspiration, rain or snow. Other chemicals 
associated with dyeing or fillers impregnated into the cloth during the 
original processing or after dry cleaning may be at fault. Moth sprays, 
dry-cleaning fluid and dyes used on furs may give difficulty. Occasion- 
ally a nickle zipper or nickle coins in the pocket may produce a local 
eruption when there is sensitivity to that metal. The dyes of various 
cloth articles may also be offending agents, especially when the child 
sleeps with the doll or animal against the face. 
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In Diaper Region 


Dermatitis of the diaper region of the infant is commonly due to 
irritation from ammonia, which is produced by the action of saprophytic 
bacteria on urinary urea. The eruption must be differentiated from 
yeast infections. Occasionally some diaper rinses and antiseptics may be 
irritating. An eruption may develop over the buttocks of the toilet- 
trained child because of the paint, shellac, varnish or antiseptic on the 
training stool or toilet seat. 


DIAGNOSIS 


In establishing the diagnosis of contact dermatitis the history, struc- 
ture and distribution of the eruption must be evaluated. The duration, 
the area first involved and the history of exposure to common irritants 
or sensitizers are important. When the offending agent is air-borne, the 
exposed surfaces, especially the head, neck and eyelids, are involved. 
Similarly, when oils and liquids are at fault, the exposed surfaces are 
involved, but usually the eruption is more intense over the hand and 
forearms than on the other exposed surfaces, and areas under the cloth- 
ing may be inflamed because of contamination with the irritant carried 
by the hands. In localized eruptions, such as dermatitis under pockets, 
the offending irritant must be identified from those articles and sub- 
stances which come in contact with this region almost exclusively or 
under unusual circumstances. 

Contact dermatitis must be differentiated from such skin diseases as 
seborrheic dermatitis, fungus infections, drug eruptions, neurodermatitis 
and nummular eczema. Occasionally a generalized eruption may de- 
velop from a localized area of contact dermatitis with no relation to 
the original offending agent. This is an autosensitization dermatitis and 
is due to sensitivity of the patient’s skin to absorbed substances (con- 
jugated proteins) elaborated at the site of the original eruption. These 
sensitizing substances are related to the bacterial flora and the patient’s 
own tissue proteins with an incubation period required before the full 
formation of the antigen.® 


PATCH TESTS 


The purpose of the patch test is to reproduce in miniature the 
offending eruption. It is based on the theory that if dermatitis is due 
to hypersensitivity to a certain substance, then, if this substance is ap- 
plied to an area of uninvolved skin for a certain period, it will cause 
inflammation where it touches the skin. Obviously such a technique 
is of no value when primary irritants are used in concentrations which 
produce inflammation in everyone’s skin. Rather, the substance must 
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be tested at a concentration which is not primarily irritating, but to 
which a person who is hypersensitive will react. The concentrations for 
most substances used for patch testing have been compiled by Rosten- 
berg and Sulzberger!’ and listed by Schwartz, Tulipan and Peck.'* 

The technique of the patch test is simple. Reactions depend on the 
sensitivity of the patient, the concentration of the substance used for 
the patch testing, the length of time it is permitted to remain on the 
skin and the amount of substance per area of skin. Thus, in patch tests, 
the latter three factors should be kept constant; that is, constant 
amounts of a chemical or substance should be applied to standard areas 
of the skin for stated periods, so that the intensity of the reaction will 
depend on the degree of sensitivity of the patient. 


Technique 


When sensitivity to liquids is being tested, a ¥2-inch square of four-ply gauze is 
moistened with the fluid in the concentration most desirable for patch testing. This is 
placed on the skin, most commonly on the back. The gauze should not be so wet 
that liquid runs down the skin from it. A l-inch square of cellophane is placed ovei 
the gauze and held in place by adhesive or Scotch tape. When sensitivity to powders 
is being tested, the gauze may be moistened with water so that more of the powder 
will adhere to it. When pollens are used, the gauze may be moistened with water or 
olive oil. When solids insoluble in water are used, they may be dissolved in appropriate 
nonirritating solvents, and the piece of gauze is moistened with this solution. The 
gauze is then permitted to dry before it is placed on the skin. Similarly, resinous solids 
may be dissolved in appropriate nonirritating solvents and then painted onto the 
skin. After drying, this area is covered with cellophane as in the other tests. 

Open patches are used in testing for substances such as the tinctures of iodine 
and merthiolate and nail polish; these are painted on the skin and left uncovered. In 
testing sensitivity to extremely volatile liquids such as ether or acetone, the opened 
container is held several inches under the lower surface of the arm, which is held in a 
horizontal position. The exposed area is left uncovered. 

Several combinations of cellophane and tape prepared for patch testing are on 
the market. These are convenient to use and fairly economical. It is simple to unroll 
a 2-inch roll of adhesive tape and place l-inch squares of cellophane or another 
transparent plastic (Cilkloid) at l-inch intervals in the central portion of the tape. 
This prepared tape is rerolled toward the center of the roll of tape when this pro- 
cedure is completed. Then, whenever patch tests are done, a patch consisting of a 
piece of cellophane or plastic with a %-inch border of tape around it may be easily 
cut from the roll. The ¥2-inch gauze pads which are placed against the skin are cut 
from gauze sponges. 

The patch usually remains in contact with the skin for 24 hours, after which it is 
removed and the results recorded. The patient or parent is told not to wash the area. 
The region is re-examined in another 24 hours, and any change is noted and recorded. 
Usually enough of the adhesive from the tape adheres to the skin to mark the test 
sites; otherwise the areas may be circled with permanent ink, 1 per cent gentian 
violet or a skin pencil. 


At the time the patches are applied the patient or parent should be 
instructed to remove any patches under which there is undue subjective 
reaction, such as burning, itching or discomfort. These symptoms usu- 
ally indicate a positive reaction, and if the substance is permitted to 
remain in contact with the skin for the entire 24 hours, the resulting 
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reaction may be markedly uncomfortable and even disabling. If the 
patches are removed by the patient or parent, the reaction at that time 
should be measured and recorded. Routinely, it is wise for the physician 
to examine the skin tested with any pollen, especially ragweed, in six 
hours after the patch test is begun. Those test areas that show a posi- 
tive reaction at that time should have their patches removed from 


them. 


Evaluation 


The gradations of the positive reaction to the patch tests are usually 
reported by the numbers and symbols 1+ through 4+. A 1+ reaction 
indicates only erythema; a 2+ reaction indicates erythema and edema; 
a 3+ reaction, erythema, edema and a few early blisters. When there is 
erythema, edema, distinct vesiculation and occasionally ulceration, a 
4+ reaction is recorded. 

In some instances a falsely positive reaction may be obtained. This 
may be due to secondary sensitization from the test allergens, infection, 
maceration, primary irritation or, in the case of powders or solids, in- 
jury to the skin from the hard particles. A red test substance such as 
lipstick has led to some confusion with erythema. 

Falsely negative reactions may be due to a temporary state of hypo- 
sensitivity which occasionally accompanies a severe reaction. The sensi- 
tization also may not have spread generally, and positive reactions will 
be obtained only near the site of the eruption, and no reaction may 
occur some distance from the eruption. If the concentration of the test 
dose is insufficient, no reaction will occur. In some instances the offend- 
ing substance has produced dermatitis only in conjunction with heat, 
maceration, friction, perspiration or sunlight. These factors are absent 
in the patch test; therefore no reaction is produced. When the patch 
test does not support a strong clinical impression that a certain sub- 
stance is the offending substance, the material may be mixed with per- 
spiration, the concentration of the substance increased or the site of 
application of the patch test may be selected to duplicate some of the 
foregoing conditions and thus permit a more valid evaluation of the 
contribution of the material to the dermatitis. 

Rarely, in cases of high sensitivity, patch testing may initiate a 
generalization of the dermatitis. For this reason it is well not to do 
patch testing while the eruption is in the acute stages and is spreading. 
But since patch testing is most favorable and productive while the 
eruption is present, it is well to perform the tests in the subacute phase 
and before the eruption disappears. It must be remembered that a 
positive reaction to the test is only suggestive and not final proof that 
the eruption is due to that particular substance. Additional evidence 
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supplied by clinical observation of the patient during periods of ex- 
posure and nonexposure must be correlated with the information sup- 
plied by the patch tests. 


TREATMENT 


The treatment is more complicated than mere removal of the offend- 
ing irritant. Generally it is necessary to recognize the stage or phase of 
the eruption and alter the treatment accordingly. In the acute phase 
the treatment should be mild and nonirritating. If the distribution is 
widespread, colloidal baths are beneficial. The cornstarch and soda 
bath is easily prepared. A cold water paste is made from one cup of 
cornstarch and 4 cup of baking soda. This is added to % tubful of 
tepid water and mixed thoroughly. The patient is immersed in the 
bath for 20 to 30 minutes and then patted, not rubbed, dry. Another 
soothing bath may be prepared with a powdered oatmeal preparation 
(Aveeno). While the temperature of the tub should be comfortable, 
excessive heat may be irritating. 


Wet Dressings 


When the oozing, swelling and discomfort are marked, cool wet 
dressings are extremely useful. Several solutions may be used. An 8 
per cent solution of aluminum subacetate obtained from the pharmacy 
may be diluted one part of solution with 31 parts of water to make a 
0.25 per cent solution. This is easily done by adding one tablespoonful 
of the 8 per cent solution to a pint of water. Aluminum acetate or 
Burow’s solution is beneficial in concentrations of 1 in 10 to 1 in 20. 
Boric acid solution has no advantage over any of the solutions just 
mentioned, and has the disadvantage of possible toxicity secondary to 
absorption. 


Towels, gauze and old sheets may be used for the wet dressings. Rolls of gauze for 
wet dressings for the extremities are usually made from grade 10 gauze with 20 by 10 
mesh. This material is 36 inches wide and is folded until it is 4¥2 inches wide and 
therefore eight thicknesses. Each roll is usually 5 yards in length. To make face 
masks grade 50 gauze with 28 by 24 mesh is used. This material is also 36 inches 
wide. For adults and older children a piece of gauze 3 yards long is folded in thirds 
across the width and then folded to 12 inches lengthwise. The end result is a pad 
of gauze one foot square and 27 layers thick. Openings for the eyes, nose and mouth 
are then cut out of this pad. For younger children and infants a smaller pad 6 by 9 
inches and 24 layers thick may be made from a piece of gauze one yard square. This 
is folded in sixths in one direction and then folded every 9 inches in the other. Similar 
openings are cut in this smaller pad. Pads similar to the face masks may be made for 
application to the groin. 


To apply the wet dressings the rolls of gauze are immersed in the 
solution, and the excess solution is squeezed from them. The roll of 
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gauze is then applied to the extremity much as an elastic bandage is 
applied to the leg. Dry turkish towels are wrapped around the moist 
bandages. The leg so wrapped may be placed on a plastic sheet or 
cellophane, but this material should never be wrapped around the 
leg, since maceration develops if evaporation is prevented. No covering 
is placed over the face mask. 

While much of the beneficial action of the wet dressing is supplied 
by its drying and cooling action, the dressings should not be permitted 
to dry out completely, since this concentrates the solution to levels 
which may be irritating. Also, the dry bandages may adhere to the 
superficial crusts of the eruption and produce marked pain and dis- 
comfort when they are removed. Thus the bandages should be changed 
every two to three hours. This entails complete removal of the dress- 
ings and does not mean merely pouring additional solution over the 
gauze. On rare occasions the solutions we have recommended may ir- 
ritate or cause discomfort. If such is the case, plain tap water should 
be substituted. 


Drying Powders and Lotions 


Useful adjuncts to the wet dressings are drying powders and lotions. 
These are used between wet dressings or may be substituted for the 
wet dressings as the acuteness of the eruption subsides. Also, if it is 
impossible to change the wet dressings at regular intervals during the 
night, these agents may be used. Since the geometrics of the trunk do 
not lend themselves to the application of wet dressings, powders or 
lotions are usually applied to these regions. 

Plain cornstarch represents a simple drying powder. Another is 
CMTZ powder, the formula for which is: 


Gm. 
cents, igi a dah ecttm mares alexi aed 60.0 
 OOUNNIIIUD <5 di cinwccs vecceenseven 2.4 
Talc and 
Zinc oxide, each sufficient to make ........... 120.0 


Calamine lotion, N.F., and zinc-talc lotion are examples of drying 
lotions. The formula for the latter is: 


Cc. or gm 
Pe SE I i Se dekncxenaseusececn 50.0 
SE -Gedule rahe aaah icaG ebea aan eae 50.0 
SE rp ans pia wi cad nda ed Meee ea 30.0 
Pe, Oe Wg nike sa cocesueunsewean 30.0 
Water, distilled, sufficient to make ........... 240.0 


Aspirin is usually of benefit in relieving discomfort and itching. Anti- 
histamines given by mouth have a sedative action and in some instances 
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are antipruritic. The elixirs of antihistamines are most useful for in- 
fants and young children. In the later subacute and chronic stages 
lubricating ointments and lotions are indicated. Examples are: 


ZINC-TALC LOTION IN HYDROPHILIC OINTMENT 


Cc. or gm. 
Pulvertned SINC GRIMS oon nw cc ccc cccscewes 25.0 
NS ears ari aly A rendys Gas aghe aie a araiaes 25.0 
I ein ccesig hae oe ese ate ba eer eabieaia 15.0 
PE Fe IE aia cette divisniennas 15.0 
Hydrophilic ointment, U.S.P. XV ........... 120.0 
Water, distilled, sufficient to make .......... 240.0 

SCHAMBERG’S LOTION 

Cc. or gm 
a has non acc en raas SCM aR iCh ace 0.6 
I re ee ee etd la Eile ai 4.0 
re ee ener rere Tere 120.0 
DEIN clans cane biceS Avedon es awe en 120.0 
I one. 6 hcgira. Shaadi areca ete e eA GR 20.0 


Three per cent ichthyol in zinc oxide ointment or paste also is bene- 
ficial for the later stages. If the involved areas are small and the acute 
stage has subsided, 1 per cent hydrocortisone ointment or lotion is of 
benefit. 


Secondary Infection 


Secondary infection with formation of pus and impetiginization may 
be controlled by dressings wet with 1:10,000 potassium permanganate 
solution (114 grains [0.1 gm.] of potassium permanganate are dissolved 
thoroughly in one quart of water). In the subacute stages antibiotic 
ointments are helpful. If the infection is widespread or associated with 
systemic symptoms or abscesses, systemic antibiotics are indicated. 


Diaper Dermatitis 


In diaper dermatitis further contact with the irritating ammonia 
must be prevented. The diaper should be removed for long periods, if 
possible, or changed frequently. Powders should be used liberally. Any 
secondary infection should be treated as indicated in the last paragraph. 
As the eruption dries, simple ointments, such as zinc oxide, are effec- 
tive. Various diaper rinses, which inhibit the activity of saprophytic 
bacteria, are occasionally helpful in preventing the dermatitis. Similarly, 
mild soaps containing hexachlorophene or tetramethylthiuram disulfide 
which inhibit bacteria may be used to bathe the infant. Creams con- 
taining silicones may prevent the ammonia from coming in contact 
with the skin. 
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Removal of Irritants 


Some irritants may be satisfactorily removed from the skin immedi- 
ately after exposure by washing the exposed area with soap and water. 
This may not be entirely effective in examples of sensitization, since 
Shelmire’® was unable to prevent dermatitis in persons sensitive to 
poison ivy who were exposed to | in 10 dilutions of the poison ivy 
extract followed by washing with soap and water and various solvents 
such as ether, alcohol and carbon tetrachloride for five minutes.!® 


Prevention of Contamination 


Contamination of the skin by various irritants, especially the pollens 
and weed oils,6 may be prevented by use of silicone creams. Strauss 
and Bruck were able to reduce the incidence of poison oak dermatitis 
in an exposed group from 21.1 to 9.6 per cent by application of a 
cream containing 4 per cent zirconium hydrate and 2 per cent pyri- 
benzamine hydrochloride to the exposed areas.** Cronk* has demon- 
strated inactivation of urushiol in vitro by zirconium hydrate carbonate 
and was able to prevent dermatitis with an ointment containing hy- 
drous zirconium oxide and tripelennamine (pyribenzamine) which was 
applied up to one hour after prior contact with urushiol. 


Oral Preparations 


Most oral preparations are of minor benefit in contact dermatitis, but 
Parish'® found the cholinergic blocking drug, diphemanil (Prantal), 
effective in relieving pruritus, decreasing weeping and promoting heal- 
ing in Rhus dermatitis. Adults were given 100 mg. three or four times 
a day, and children five to 12 years old received 50 mg. three times 


a day. 


Desensitization 


The efficacy of desensitization to various pollens, weeds and poison 
ivy is the subject of considerable controversy. Many physicians have 
been disappointed with the results and have abandoned its use. Fromer 
expressed the view that poison ivy antigen should not be used during 
the course of an acute ivy dermatitis,® since an exacerbation of the 
dermatitis may follow injections of the antigen.12 Waldbott** suggested 
administration of five intramuscular injections of 1 cc. of a commercial 
extract at intervals of five to 10 days, the series to be completed before 
exposure to the plant. The excitant is usually extracted with absolute 
alcohol or alum-precipitated pyridine solution, evaporated and then 
dissolved in various oils to a concentration of 1 per cent. Oral desensi- 
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tization is used also, but in some patients the oil irritates the mucous 
membranes of the intestinal tract with cramping, nausea and vomiting. 
Occasionally anal irritation is marked. 


SUMMARY 


Contact dermatitis is frequently perplexing from the standpoint of 
determining the causative factors or irritants. Children, because of 
their natural inquisitiveness and their dislike of cleanliness, are fairly 
often subject to contact dermatitis which adults would not have. Con- 
tact dermatitis appears in three stages: the acute, subacute and chronic. 
The most common types of contact dermatitis are due to poison ivy and 
other plants, pollens, externally applied medicaments, and diaper der- 
matitis. Other less common types are mentioned. The patch test often 
contributes needed information to the diagnosis. The method of per- 
forming the test and the results obtained are described in some detail. 
Treatment is complicated. Needless to say, the offending irritant should 
be removed. Treatment then should be fitted to the stage of the re- 
action. Use of various dressings and applications and the place of de- 
sensitization are discussed. 
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COMMON CONGENITAL ABNORMALITIES 


OF THE SKIN 


EUGENE F. TRAUB, M.D. 


NEVI 


Ht has been mistakenly believed that 
the nevus is a condition present at birth. This may be attributed to 
the fact that the term has been referred to as having originated from 
the word nativus or nascor (to be born). Its derivation is more accur- 
ately from the Latin word naevus, a blemish or mark. It is true that a 
great many of these marks are not present at birth and may not appear 
until after infancy or childhood. The term nevus tardus, applied to 
nevi which appear at a later time, is superfluous. 

These so-called birth marks have always commanded a prominent 
spot in medicine. Actually, their importance was probably overempha- 
sized by the myriads of names used to describe them, the folk lore 
built around them and the confusion created by the medical literature 
that had accumulated over the years. 


HISTOLOGIC CLASSIFICATION AND DESCRIPTION 


Not until 1940 was a relatively simple classification, which has been 
almost universally accepted, suggested (Table 9). This was not only a 
great help in differential diagnosis, but it also gave an accurate ap- 
praisal as to the prognosis to be expected of each group of lesions. The 
pigmented, hairy and warty nevi were grouped as shown in the table, 
since moles (nevi) must in the last analysis be classified on the basis 
of their histologic structure. 

Nevi may be properly described as circumscribed malformations of 
the integument of embryonic or evolutional origin which may be con- 
genital or may appear at any subsequent time. They usually develop 
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TABLE 9. Classification and Examples of Nevi 








I. VASCULAR NEVI 
A. Blood vessel nevi (hemangiomas) 
1. Flat (capillary): nevus flammeus (“port-wine stain’), erythema palmare 
hereditarium, nevus araneus (spider nevus) 
. Raised (capillary): angioma (‘‘strawberry”’ mark), nevus vasculosus 
. Deep (capillary): cavernous hemangioma 
. Benign infiltrating angioma (angioma racemosum) 
. Hereditary hemorrhagic telangectasia (Osler-Weber-Rendu disease) 
. Angiomatosis of the skin and leptomeninges (Sturge-Parks-Weber- Dimitri 
syndrome) (nonfamilial or hereditary) 
7. Familial angiomas of the retina (chiefly) and cysts located predominant y 
in the cerebellum (von Hipple-Lindau disease) 
8. Dyschondroplasia with hemangiomas (Maffucci’s syndrome) 
9. Angiokeratoma (Mibelli) and angiokeratoma of the scrotum (Fordyce) 
10. Angiomyoma (myoma-leiomyoma) (question whether nevoid) 
B. Lymph vessel nevi (lymphangiomas) 
1. Lymphangioma simplex or lymphangioma cutis circumscriptum 
2. Lymphangioma cavernosum (lymphangioma cysticum colli) 
3. Milroy’s disease (lymphangiectasis) 
C. Mixed types 
1. Hemolymphangioma 
D. Malignant nevi 
1. Angioendothelioma 


AM WD 


II. PIGMENTED, HAIRY AND WARTY NEVI 


A. Intraepidermal or intraepithelial nevi 
1. Nevus verrucosus (hard, warty nevus) 
2. Nevus verrucosus linearis (linear warty nevus) 
3. Nevus papillomatosus (a bad designation, since it probably generally 
refers to a soft warty nevus, which would place it in group B) 
4. Seborrheic verruca or verruca senilis or keratoma senile—commonly seen 
on face and trunk and elsewhere 
5. Benign pigmented epithelial nevus 
6. Dermatosis papulosa nigra 
B. Intradermal or intracutaneous nevi 
1. Verruca mollis, soft wart or cellular nevus (the “common mole’’) 
2. Nevus papillomatosus (group A) 
3. Lentigines, deep (?) (the so-called beauty mark seen frequently on the face) 
4. Nevus pigmentosus et pilosus (pigmented mark with hair) 
5. Nevus pigmentosus et verrucosus (soft, warty pigmented mark) 
6. Nevus pigmentosus et pilosus et verrucosus (combination of pigmented 
hairy and soft warty marks) 
C. Junction or borderline nevi (clinically may be indistinguishable from nevi which 
microscopic examination would place in another group) 
1. Nevus spilus (small, smooth, flat pigmented spot) 
2. Nevus pigmentosus 
a. Superficial 
b. Deep 
3. Lentigo maligna 
4. Nevus pigmentosus et verrucosus (exceedingly rare) 
D. Blue nevi 
E. Combination or mixed type nevi 
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slowly. These deformities are far from being strictly immutable. They 
may enlarge or recede, but generally they reach a certain size and re- 
main that size. Practically every person has or has had some type of 
nevus. A great number of vascular, pigmented, hairy or other types of 
nevi, or some other associated defects, may be present in many patients. 

It is only occasionally that nevi present subjective symptoms or that 
the cells constituting them are predisposed excessively to tumor for- 
mation as compared to other tissues of the body. As a result of spon- 
taneous or traumatic ulceration some types of vascular nevi may hemor- 
thage. A recent example is that of a large cavernous angioma which 
covered an extensive area on the right thigh and buttocks of a 17 year 
old girl. Neither radium, cautery nor operative intervention could con- 
trol the severe bleeding. Generally, nevi are considered minor defects 
and rarely are so extensive or so located as to be considered incapacitat- 


TABLE 10. Relation between Age Levels and Appearance of Various Types of Nevi?° 
CELLULAR NEVI MOLLUSCOID NEVI 


LENTIGINES NEVI SPILI (INFILTRIERTE) (MOLLUSKOIDE) 
AGE NO. OF 








— Per Num- Per Num- Per Num- Per Num- 
Cent ber Cent ber Cent ber Cent ber 
Newborn 275 12.4 34 0.4 1 0.4 1 - = oo 
8 days-5 yrs. 127 69.3 88 4.6 6 2.4 3 0.7 1 
6-10 yrs. 53 94.3 50 13.2 7 15.0 8 §.7 > 
11-15 yrs. 69 92.6 64 12.8 9 28.9 20 10.1 7 
16-20 yrs. 60 90.0 54 7.5 6 36.6 22 23.3 14 
21-25 yrs. 65 93.8 61 16.9 11 41.5 327 353.3 @ 


ing deformities. Cosmetic reasons often are the underlying factor for 
seeking medical aid. 

Heredity plays some part, and certain types have been handed down 
for several generations. An infant may inherit a nevus of the same or 
of a different type from what the parent has. In a small percentage of 
cases vascular nevi are familial abnormalities. They occur twice as 
frequently in females as in males. In the main, vascular nevi are either 
present at birth or appear shortly after in the earliest period of infancy. 
The large, pigmented, hairy nevi are also always congenital. Table 10 
illustrates the relation between age levels and the appearance of some 
of the types of nevi. The figures in the table show that the number of 
persons with lentigines and nevi spili does not increase after the tenth 
year, whereas the number with cellular and molluscoid nevi increases 
even after the tenth and steadily up to the twenty-fifth year. 


VASCULAR NEVI 


The skin and mucous membranes are the most frequent sites for 
ascular nevi. All organs of the body with the exception of the cornea 
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and cartilaginous tissues may be affected by hemangiomas. It therefore 
is possible for the coexistence of angiomas of the skin and the deep 
organs. Brock and Dyke** reported eight instances of intracranial an- 
gioma in four of which extracranial vascular lesions coexisted. A re- 
lationship of angiomas to the nervous system is clinically suggested 
by (1) the presence of telangiectasis in neurofibromatosis, (2) the dis- 
tribution of vascular nevi on the face over branches of the trigeminal 
nerve (systematized nevi), (3) the presence of angiomas of the skin 
in addition to those of the brain, (4) the presence of angiomas of the 
skin and brain associated with congenital glaucoma on one hand and 
the association of congenital glaucoma with neurofibromatosis on the 
other, (5) the presence of skin angiomas in cases of Lindau’s syndrome, 
i.e., angioma of the cerebellum and the retina associated with angiomas, 
cysts or adenomas of other organs. 

There is no certainty as to the causes of vascular nevi. There are 
many interesting explanations, such as Virchow’s fissural theory based 
on Unna’s intrauterine pressure theory; the germ plasma theory of 
Meirowsky; and Ribbert’s theory—based on Cohnheim’s of the shunting 
off of the embryonal anlage (germ)—that vascular nevi are due to a 
single cause, a congenital disturbance of development. It is believed 
that a circumscribed vascular area either grows independently from 
the beginning without any connection with its surroundings or sub- 
sequently loses this connection. The phylogenetic hypothesis of Laidlaw 
and Murray* implies that the capillary plexus of vascular nevi may be 
interpreted as a vestige of the respiratory plexus inherited from that 
far-off ancestor, the primitive amphibian, that breathed through the 
skin. Virchow stated that angiomas are swellings consisting essentially 
of new-formed blood vessels, or blood vessels with formation of new 
elements in their walls. 

This definition no longer is acceptable, since the following possible 
combinations are possible: (1) ectatic changes of pre-existing vessels, 
(2) ectasia and a simultaneous new vessel formation, (3) those derived 
from a germ center laid down in uterine life which later develops into 
circumscribed vascular tumors, (4) those which are either true tumors 
or new growths (angioblastoma). Pure tumors of this type are usually 
progressive and, if very cellular, may exhibit local malignancy. The 
veins, incidentally the capillaries, and to a less degree the arterioles, are 
affected by these changes. 

The prognosis of angiomas is generally favorable, but there are ex- 
ceptions. They are considered partially as being tumors and partially 
as anomalies of development. There have been unproved reports of 
metastasis in angiomas. Winternitz and Gilz have reported on the 
occurrence of definite sarcoma or angiosarcoma, but it is extremely rare. 
Angioma of the skin of the breast with repeated recurrence after opera- 
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tion and numerous secondary tumors in both lungs proved fatal to a 
23 year old patient, according to Borrmann. The original tumor had 
the structure of a simple angioma, but the secondary growths were 
more cellular. A similar case is also reported by Ewing. Internal hemor- 
rhage and anemia are responsible chiefly for the fatalities. A case re- 
ported by Shenna was of six years’ duration and was marked by numer- 
ous hemoptyses. Autopsy revealed cavernous angiomas involving the 
whole of the spleen, much of the lungs, the thymus, mediastinal nodes, 
liver and bone marrow, while miliary angiomas occurred in other tis- 
sues. The structure was generally not malignant in appearance, but 
some of the smaller and larger tumors were doubtless metastatic and 
displayed a local invasive tendency. Oertel says of angiosarcoma: “When 
the endothelial cells of angiomata assume greater activity (than in 
hemangiomata) and newly formed vessels remain incomplete, or when 
these cells only attempt to unite to vessels and grow more or less 
diffusely and undifferentiatedly, we speak of them as angiosarcomata.” 

Certain types of vascular nevi tend to disappear or retrogress pattially 
in the first few years of life. The author has discussed this in detail else- 
where. 

Nevus flammeus, “port-wine mark” or capillary nevus, varies from 
a faint pink to a deep reddish-purple color. Exercise, exertion or any- 
thing which increases congestion heightens the color. This type is usu- 
ally congenital or appears shortly after birth, has a more or less sharp 
outline and irregular shape, or may have small outlying lesions. There 
is much variation in the size of the patches, some extensive lesions in- 
volving a considerable portion of the body. It is, however, most com- 
mon on the face or on the neck and is usually unilateral. The mucous 
membrane of the mouth may be involved. As a rule the surface is 
smooth, but occasionally fibromas or even warty elevations may be 
present. This type is persistent and rarely disappears spontaneously. 


Flat Vascular Nevi: 1. Nevus Flammeus 


The name “nevus simplex” is also sometimes applied to this variety. 
It is a faint type of “port-wine mark” frequently seen on the nape of 
the neck and less commonly on the forehead of newborn infants. At 
times the mark may be inconspicuous and may be noted only under 
stress of excitement or exertion. Independently, Depaul and Pollitzer 
found that one third of all newborn infants presented this lesion, but 
in the majority of the cases seen by Depaul the mark had disappeared 
at the end of a month. Corson,** on the other hand, in an examination 
of 550 adults and 210 infants one day old, found the nevus flammeus 
nuchae in about 5 per cent; it occurred more frequently in the adults 
than in newborn infants. Those persisting to adult life are observed 
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more commonly in women, and in a scalp examination care should 
be taken not to mistake them for an inflammatory process. They give 
rise to no symptoms and require no treatment, for the patient is rarely 
aware of their presence. 

Treatment. When these lesions cover large areas, they should be 
left untreated because the result of treatment, even in the hands of 
experts, has been uniformly unsatisfactory. Only for those occupying a 
small area, in a location favorable for treatment, should this be recom- 
mended. A gauge as to the prognosis in a given case may be obtained 
by noting whether or not the lesion fades out under pressure. This will 
give a rough clue to the strata of the blood vessels involved, i.e., those 
located subepidermally, those deep in the derma or those in the sub- 
cutaneous tissue. Naturally, the results of therapy will be better the 
more superficial the involvement. In fact, even in small marks involv- 
ing the deeper vessels, the results of treatment are indifferent, the best 
that may be expected without undue scarring being a slight blanching 
of the lesion. If the treatment is pushed further, mottling, scarring or 
keloid formation may ensue. 

In small, superficial lesions the safest plan is the use of ultraviolet 
light in intensive doses. The exposure should be repeated at two to 
three week intervals or just before the erythema of the preceding treat- 
ment has disappeared. A boric acid wet dressing may be used to allay the 
reaction. Scarring is not to be expected. If the mark is suitable for such 
a procedure, surgical excision is conservative treatment. Refrigeration 
with carbon dioxide snow in small doses often yields a satisfactory 
cosmetic appearance, as does desiccation with a high frequency current 
or electrolysis. None of the latter methods, however, are devoid of the 
dangers of mottling, scarring or keloid formation. In one or two cases 
the grenz rays have been helpful, but other types of radiation, i.e., 

x-rays or radium, are of little or no value. 











































2. Telangiectases 


Nevus Araneus. Nevus araneus, or “spider nevus,” is characterized 
by a central, slightly elevated, red dot or spot, pinhead-sized or slightly 
larger, from which fine blood vessels radiate like the legs of a spider. 
The favorite sites are the nose and cheeks, especially below the eyes. 
The lesions usually persist indefinitely without change, but in rare in- 
stances retrogression has been noted. They may be congenital or may 
not appear until puberty or adult life; they also may develop after 
slight trauma, such as the bite of an insect. 

TREATMENT. The treatment consists in destroying the central vascular 
punctum of the lesion or body of the “spider.” This may be accom- 
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Fig. 63. A, Raised vascular nevus—angioma—the type that sometimes disappears 
spontaneously. B, Large fibrosed angioma left untreated, remaining until adult life. 
C, Combination of vascular and lymphatic types of nevus—hemolymphangioma. 
D, Results of radium therapy in an angioma given small dosage in early infancy. 
E, Angioma undergoing spontaneous involution; process stopped short of complete 
disappearance, and lesion had to be treated. F, Angioma undergoing another type 
of involution, also incomplete in this case. G, Extensive angioma; this type of patient 
is also apt to have vascular lesions of the internal organs. 
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plished either by electrolysis or actual cautery puncture, using a fine 
platinum wire point. Frequently one treatment is all that is required. 
The mark usually leaves no trace, though occasionally a tiny punctate 
scar may be found. 


3. Elevated and Deep Vascular Nevi (Angioma, Hemangioma, Nevus 
Sanguineus, Strawberry Mark or Raspberry Mark) 

These are noted usually at birth or shortly after and are more fre- 
quently encountered in practice than the well marked types of flat 
nevi. They may vary in size from a few millimeters to many centimeters 
in diameter, and range in color from a brilliant red to a livid purple 
and may be single or multiple. The lesions have well defined borders. 
The raised, irregularly surfaced patches are sometimes broken up into 
smaller parts with white or telangiectatic areas in between. The face, 
scalp, shoulders and buttocks are the most frequent sites, although any 
part of the integument or the mucous membrane surfaces may also be 
affected. Angiomas may remain stationary or may increase in size, or 
involution may be partial or complete. Unpleasant scarring has resulted 
where trauma, infection or ulceration caused retrogression. Sometimes 
after the treatment of a single lesion all the angiomas will disappear. 
This may occur without any visible reaction, leaving no trace of the 
original mark. Angiomas may be associated with lymphangiomatous 
tissue or undergo a change into mixed fibrovascular or lipomatous 
structures. 

Treatment. During the first few years of life a number of angiomas 
have been observed to disappear spontaneously. This has given rise to 
the question as to which of these marks should be treated and in those 
selected for therapy what is the most favorable time to commence 
treatment. Before interfering, the course of the angiomas should be 
determined, since some are known to retrogress, others simply persist, 
and the remainder are progressive. Delay is permissible in the first 
two instances, but prompt measures are required in the presence of a 
progressive angioma. Even in stationary angiomas not more than a 
year should be allowed for complete retrogression to occur. Especially 
is this true if the choice of treatment is radium, since the present ten- 
dency is to give small doses with long intervals (three to six months) 
between them. Radium exerts a more selective action on young tissue; 
hence smaller, safer doses are more effective in infancy than the much 
larger doses that must be given to be effective later in childhood or 
later life. 

Two outstanding methods of treatment are those of radium and 
carbon dioxide snow. Nevertheless each method of treatment used 
should be the one considered best for the individual patient. Surgical 
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incision may give the best result in those instances in which radium 
or carbon dioxide snow might cause an undesirable loss of hair (scalp 
or eyebrow lesions) or in which it is easy to obtain a fine linear scar. 
Scarring should be avoided as much as possible. Therefore the dose of 
carbon dioxide snow should be applied with moderate pressure and for 
a period of time not to exceed 60 seconds, usually only from 20 to 40 
seconds. Spacing of the treatments at least four weeks apart will result 
in better cosmetic results and may necessitate less total treatments. In 
large lesions great care should be taken not to cause mottling by over- 
lapping the exposure areas. 

The old method of injecting angiomas has again been revived, using 
the modern sclerosing fluids used in the occlusion of varicose veins 
instead of the destructive solutions formerly used. This method has 
produced satisfactory results in extensive lesions in adults. Faulty 
technique may lead to sloughing and scarring, and in infants the 
method should be reserved for the treatment of lesions on inconspic- 
uous areas of the body. Very fine electrodesiccation or electrocoagula- 
tion on superficial angiomas has yielded satisfactory results in the hands 
of experts. (See page 674 for the technique of radium treatment.) 


4. Cavernous Angioma (Cavernous Tumor, or Angio-elephantiasis) 


This condition is present at birth or develops early in life, rarely 
appearing later in years. It may be either superficial or deep-seated, 
circumscribed or diffuse, a lobulated mass, blue or bluish-black with 
ill defined borders. When deeply situated, they present merely a bluish, 
smooth elevation covered by normal skin. The smaller cavernous an- 
giomas are usually encapsulated, but if the capsule is missing, they may 
spread into the surrounding tissues, destroying even cartilage and bone. 
These tumors may appear at any site, but chiefly are found on the 
head. When the lesions persist into adult life, the consistency may 
change, owing to an admixture of fibrous connective tissue. The cavern- 
ous angioma may be made up of many small vessels which feel like a 
bunch of worms, or it may be composed of a few larger vascular sinuses. 
Often a capillary nevus or strawberry mark may occur on the surface 
of a cavernous angioma. More rarely, pigmented or verrucous changes 
may be associated with it, giving rise to a mixed type of nevus. Spon- 
taneous retrogression has occurred in this type, but much more rarely 
than with hemangiomas. 

Treatment. Radium is the method of choice for the deep cavernous 
growth. Remarkably fine cosmetic results may be achieved from either 
the surface application or the insertion of this agent into the tumor 
mass. Carbon dioxide snow is rarely of benefit in this type. Surgery is 
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of more value, but only in carefully selected cases. As recommended 
for hemangiomas, the injection of sclerosing fluids might be given 
consideration. 

GENERAL DATA ON RADIUM FOR THE DEEP OR ELEVATED VASCULAR NEVI. 
There are two general methods of procedure, in both of which the 
superficial rays are filtered out and the gamma rays only are used: (1) 
external application, either on the surface or at a distance; (2) insertion 
of the radium element in needle form or the insertion of radium 
emanation implants, consisting either of removable platinum seeds or 
permanent gold implants. 

External applications are generally the method of choice. Direct sur- 
face applications may be made for small lesions, but in most instances, 
especially in the larger or irregularly shaped marks, the use of a pith 
wood block or plastic mold to give distance (usually one cm., but may 
use up to 2.5 cm.) provides for a more even and more effective radia- 
tion. For this purpose radium element in the form of plaque, needle 
or tube may be used. A convenient form is the 5- or 10-mg. platinum 
iridium needle which may be used for insertion, or a number may be 
laid side by side to form a plaque of any size or shape. About 30 mg. 
of radium should be available so that satisfactory filtration and distance 
may be used without an unduly long exposure time. As the dosage 
varies somewhat for different applicators in which there is presumably 
the same surface filtration and the same amount of radium, great care 
should be exercised not to exceed a suberythema skin dose. This is 
of paramount importance, since skin reactions from radium are incom- 
patible with good cosmetic results. Of almost equal consequence is 
the time interval between treatments, which should not be less than 
three to six months. The lesion may not disappear as quickly with this 
method of procedure, but the late result invariably will be better. 

Insertion of radium is generally reserved for the large, deep or inac- 
cessible cavernous angioma either on the skin or in the buccal mucosa, 
tongue, lips or vagina. It is equally important to avoid a surface reac- 
tion or the sloughing of the deep tissues, and for this reason it is well 
to give small doses with long intervals between treatments. Sterile 
precautions for all types of radium insertion should be used to avoid 
infection. There is usually little or no bleeding. 


PIGMENTED NEVI 


The older theories attributing the origin of nevus cells to endothelium 
or chromatophores (phagocytic cells) have been abandoned. A theory 
that has been in great favor considered the nevus cells to be melano- 
blastic cells of epithelial derivation, arising from the ordinary palisade 
basal cells through loss of intercellular bridges and of fibrillary struc- 
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Fig. 64. A, Pigmented, warty nevus of peculiar pattern (systematized nevus). B, Blue 
nevus on buttocks, the type frequently mistaken for a malignant melanoma. C, Intra- 
epithelial nevus of thigh. D, Junction nevi. It is obviously impossible to remcve all 
such lesions, nor is it necessary. E, Junction nevus of chin. In a girl this requires no 
treatment. F, So-called bathing trunk type of nevus. G, Junction nevus of the toe. 
In this location removal is a necessity. H, Pigmented hairy nevus after and before 
treatment with carbon dioxide snow. I, Junction nevus on the palm. This should be 
prophylactically excised. 
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ture. This is the epithelial origin of nevus cells with descent into the 
dermis, the “Abtropfung theory.” A second theory now being generally 
accepted is that of nerve origin of Soldan. In 1899 Soldan confirmed 
Recklinghausen’s view that pigmented nevi are related to neurofibroma- 
tosis, and he traced nerve fibrils among groups of nevus cells. Recently 
Masson brought forward strong evidence favoring the origin of nevi 
and melanomas from the sheath of Schwann. He accepted the relation 
to neurofibromatosis, finding many features of nevus formation in the 
pigmented spots in the skin of Recklinghausen’s disease, and observing 
miniature neurofibromas in connection with pigmented nevi. Masson’s 
theory assumes the presence of two types of cells in the epidermis. The 
first is the palisade basal cell, and the second is the m-ianoblast. Among 
the basal cells are also seen pale-staining cells, the “cellules claires” 
(Masson believes that melanoblasts are modified “clear cells” which 
originate from the sheath of Schwann). The melanoblasts, the cells 
of the melanoma, and the nevus cells are assumed to have a common 
origin from nerve tissue. 

Pigmented nevi present two factors for consideration, the nevus cells 
and the alteration of normal pigment activity. According to Becker, 
normal pigmented skin contains melanoblastic cells located at the 
epidermodermal junction, differing in morphology and function from 
the palisade basal cells. They are found in larger numbers in smooth 
pigmented nevi and fleshy moles. They evidently are the cells con- 
stituting malignant melanoma. The morphology and functional char- 
acteristics of these cells favor the idea that they are not derived from 
the palisade basal cells, but are an independent cell type. Those with 
much branching are similar to cells found in the central nervous system, 
which readily suggests their probable nerve origin. Melanoma seems to 
be a benign or malignant proliferation of melanoblasts normally found 
in all pigmented epidermis. Metastatic lesions contain cells similar to 
the melanoblastic cells, but never similar to the pigmented palisade 
basal cells. 

There is a surprising difference in the picture presented by various 
pigmented nevi, but there are two chief pictures which are seen singly 
or in combination. They may be classified into the “cellular” type or 
the “nerve” type, with all possible combinations of the two. 

The simplest type is that represented by most smooth brown nevi. 
Here the fundamental change consists in an increase in numbers of the 
melanoblasts at the epidermodermal junction. This, of course, results 
in increased pigment activity with hyperpigmentation of the epidermal 
cells. In this type no groups of cells are seen, but merely a thick sheet 
of melanoblasts at the epidermodermal junction. 

The second type consists of multiplication of melanoblasts in groups, 
so that small and large groups of these cells are seen attached to the 
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epidermis. This also results in marked hyperpigmentation of the epi- 
dermis. 

The third type is exemplified by an increase in number of the clear 
cells. Multiplication of the clear cells results in small and large groups 
of these cells which have pressed the basal cells to one side and formed 
a globular mass, often still attached to the epidermis, but at times 
entirely separated in the dermis. No part of these three types of 
cellular nevi suggests the nerve type of nevus. In contrast to this 
cellular type of nevus, the nerve type often has few of the superficial 
cells and may consist predominantly of structures suggesting tactile 
corpuscles of Meissner. All sorts of combinations of the two types are 
seen. 

In connection with this latter nerve type of nevus, Laidlaw and 
Murray** advance the hypothesis that pigmented nevi correspond to 
the rudimentary tactile spots found in reptiles. In the course of evolu- 
tion these reptilian tactile corpuscles are replaced in the mammal by 
the hair follicles. They found nevi in association with hair follicles and 
were able to trace nerve fibers into the masses of nevus cells. ‘This 
theory may supply the correct explanation for the nerve type of nevi, 
but it is questionable whether it could explain the cellular types. 

In attempting to visualize the formation of various types of pigmented 
nevi, Becker believes that the following ideas are as close as one may 
come at the present time, and they correspond essentially to the ideas 
of Masson. One must assume that the clear cells have their origin from 
the sheath of Schwann. It would, therefore, be necessary that these 
celis migrate into the epidermis. A disturbance of development during 
their migration, resulting in multiplication of the elements, could result 
in the nerve type of nevus. A disturbance of development or benign 
neoplasia of the clear cells after they are attached to the epidermis 
would result in the cellular type of nevus. A combination of these two 
processes in varying degree could explain all types of pigmented nevi. 

Shishkina,** Louste et al. have observed various changes taking place 
in pigmented nevi, including complete spontaneous disappearance of 
the lesion. Fox®? described a patient who simultaneously had two in- 
dependent nevocarcinomas, the one pigmented and originating in a 
freckle-like patch, and the other nonpigmented and originating in a 
nonpigmented soft mole. Bloch stated that the soft brown nevi were 
potentially the most dangerous lesions, and Kreibich remarked that the 
elevated marks almost never become malignant. Both statements need 
much modification, however, for Bloch apparently regarded the “slate’- 
black moles as already malignant melanomas, which, of course, is not 
necessarily so. Kreibich emphasized that the soft, brown, nonelevated 
nevus is likely to be dangerous, but his remark cannot be taken too 
literally because any elevated pigmented lesion may become malignant. 
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Nicholson stated that melanomas are luckily uncommon, whereas pig- 
mented nevi abound; he believes that 90 per cent of all persons have 
them and that the cells of these, the commonest of all congenital tissue 
malformations, are most emphatically not predisposed to tumor forma- 
tion to a degree in excess of the other tissues of the body. This appears 
logical, and I believe that the location of the lesion and its liability to 
trauma are the important determining factors in a possible future 
malignant degeneration. 

Thus, for example, any pigmented mark on the foot should be re- 
moved as early as possible because of the great danger from the con- 
stant pressure, friction and irritation to which it is exposed. When a 
nevus takes on malignant changes, it rapidly enlarges, becomes first 
more red (vascular) and then more deeply pigmented. Ulceration may 
follow, and soon a number of small metastatic tumors may appear in 
the vicinity of the original one. The transition at first may be insidious, 
but once it has taken place the resultant lesion is an extremely malig- 
nant tumor which quickly generalizes to the nodes, skin, lung, liver, 
kidneys and other organs. Pigmentation usually increases with the ad- 
vent of new growth, but this rule has shown exceptions. Heavily pig- 
mented primary tumors may give rise to pigment-free metastasis. The 
absence of pigmentation is observed in some of the most rapidly malig- 
nant cases. If we accept the older theory of epithelial origin of the 
nevus cell and the theory of Bruno Bloch on the origin and nature of 
the pigment found in these cells, then the tumors arising from ordinary 
nevi are nevocarcinomas, the blue nevus giving rise to the only true 
nevosarcoma. 


Intraepidermal or Intraepithelial Nevus 


This is essentially a clinical type, since, histologically, no nevus cells 
are found, and only the history and clinical picture suggest its nevic 
origin. Such nevi lie entirely within the epidermis and present a pro- 
liferation of normal epithelial cells, a mixture of prickle and basal cell 
types, not referred to as nevus cells. They may or may not be pigmented. 
They rarely terminate in cancer. 


intradermal or Intracutaneous Nevus 


Nevus cells are present, but this type has not been known to undergo 
malignant degeneration. Intradermal nevi are probably the most fre- 
quently encountered lesions and are characterized by the occurrence of 
nevus cells arranged intracutaneously in nests and strands. The cells 
are of the mature type, and to become malignant they would have to 
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revert to the embryonic type; that is probably why cancer or malignant 
melanoma has been observed only rarely in the pure type. (Pigment 
is generally present in varying amounts.) 


Junction or Borderline Nevus 


Nevus cells are found in this, the forerunner lesion of the nevo- 
carcinoma or malignant melanoma. Becker stated: “The process may 
be interpreted as hyperpigmentary due to an increased number of 
melanoblasts at the epidermo-dermal junction.” The cells are not 
separated from the epidermis, as in the intradermal nevi, in which the 
nevus cells are seen in nests or strands usually detached from the epi- 
dermis. The cells in this type are of the embryonic (anaplastic) type, 
and the lesion constitutes the forerunner of the malignant melanoma. 
It is the lesion we prefer to call the potential nevocarcinoma. 

The criteria necessary to decide whether a junction nevus has defi- 
nitely become a malignant melanoma require careful consideration of 
both the clinical picture and the course of the lesion, as well as a 
minute study of the histologic changes. Lesions are encountered which 
clinically seem innocent and apparently pursued a benign course as 
long as we were able to keep the patient under observation. But reports 
by various pathologists show great differences of opinion. If a report 
of malignant melanoma had been accepted in such cases without due 
consideration of the innocent clinical course, great harm might have 
been done. We believe that the clinical criteria for malignant melanoma 
have been sufficiently stressed so that it would be superfluous to restate 
them, but the histologic grounds or basis for such a diagnosis certainly 
seems less clear-cut. 

It appears logical that the following points are necessary for the 
diagnosis of malignant melanoma: (1) “trickling off’ and segregation 
(development of theques) (one of the principal changes and found 
without difficulty), (2) the presence of clear cells, which may resemble 
the Paget cells, (3) mitotic figures (generally readily found), (4) vari- 
ably sized and shaped pigment cells, and (5) chronic inflammation. 
The more evident each of these changes appears in the section, the 
more certain one may be of malignancy of the growth. 


Blue Nevus 


This, fortunately, is a histologic as well as a clinical designation. 
Clinically, the mark is probably often mistaken for a slate-black mole 
(malignant melanoma). Blue nevi, which are slate-blue or grayish-blue 
and are chiefly found as isolated lesions on the face and dorsum of the 
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hands, have no relation to melanoma. The color is apparently deter- 
mined by the number and depth of the melanoblasts. 

The name “blue nevus” should be restricted to pigmented growths 
composed of a peculiar type of connective tissue cells apparently capable 
of forming melanin. So far as the literature and our limited observa- 
tions are concerned, these spots are benign in their course. Diagnosis 
on the basis of color alone is unreliable, since other lesions, such as 
the melanoma and the “common mole,” may reveal similar shades of 
blue. In rare instances an ordinary intradermal mole may show clinical 
features apparently indistinguishable from those of the blue nevus; 
this phenomenon is apt to occur when the nests of nevus cells and 
their accompanying pigment are separated from the epidermis by a 
wide stretch of intervening connective tissue. It is interesting that a 
number of cases have been recorded in which the characteristics of 
an ordinary mole were associated more or less intimately with those 
of the blue nevus of Tiéche.*° This represents another example of a 
combination of nevi. It has been claimed that blue nevi may terminate 
in sarcoma, but such a change must be rare, indeed, for Satenstein,®* 
Becker, Peck, Ewing, Wood and Fraser* have not seen examples of it. 


Combination or Mixed Type Nevus 


Histologically, this nevus exhibits a combination of one or more of 
the four types already mentioned. Clinically, it assumes the character- 
istics of one or several of the previously mentioned varieties. 


VERRUCOUS NEVI 


Hard Warty Nevi (Nevus Verrucosus): 1. Nevus Verrucosus (Congenital Wart, 
Hyperkeratotic Nevus) 


These may exist at birth or develop at any time later. Their structure 
is of generalized hyperkeratosis; nevus cells are only rarely present. The 
lesions may be single or multiple, limited or extensive. Appearance, 
pigment content and presence of hair may vary greatly, and they may 
appear at any point on the integument. These lesions are generally 
nonmalignant and may be safely removed for cosmetic purposes. There- 
fore when considering removal, each patient should be considered 
individually and that method used which will obtain the desired result, 
with a minimum of scarring. Electrodesiccation and a Novocain anes- 
thetic are recommended. Surgical removal has also given good results in 
selected cases. The use of carbon dioxide snow has been successful. It 
is not advisable to use radium or the x-rays to destroy these nevi, since 
the uncertainty of the result does not warrant the risk entailed in using 
these two media. 
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Treatment 


Electrolysis is the best method for destroying the hair. Carbon dioxide 
snow with light pressure, electrodesiccation or fulguration may be neces- 
sary to destroy the pigmented or verrucous portions. Whenever feasible, 
surgical excision should be chosen because a fine hair line scar is usually 
the best cosmetic result possible. Surgical excision eliminates the risks 
entailed by repeated irritations that are an inevitable part of all the 
other methods. 


2. Nevus Verrucosus Linearis (Warty Linear Nevus) 


This is a form of hyperkeratotic nevi having a linear streaked or 
striped, often unilateral, distribution (see also Ichthyosis Hystrix and 
Systematized Nevi). On the extremities the lesions are generally longi- 
tudinal, and on the trunk they tend to run parallel to the ribs. An 
extensive nomenclature, of which nevus unius lateris (Barensprung), 
nevus unilateralis, nevus linearis (Unna) are the most common, has 
been built up for these marks. 


3. Angioma Verrucosum (Nevus Vascularis Verrucosus) 


This is a lesion in which usually a warty nevus is superimposed on an 
angioma or in which there exists some other combination of warty and 
vascular elements. 


Soft Verrucous Nevi: 1. Soft Wart, Soft Mole, Verruca Mollis or Cellular Nevus 


This is a firm elevation, the surface of which may be smooth or 
grained, sometimes hairy. Its size varies from a few millimeters to a 
centimeter, rarely larger. It is usually the color of the skin, or slightly 
pigmented or a dark brown. It occurs chiefly on the face, neck, thorax 
or about the genitals. It may be congenital, but more often occurs in 
childhood and progresses with the years. Friction or irritation from re- 
peated or unskillful treatment may cause malignancy. However, under 
ordinary circumstances the soft, verrucous nevi may be safely removed. 

Many moles which have reached their limit of growth are beset by 
fibromatous and molluscoid regression. Some become hard, flat and 
circumscribed (fibromatous degeneration); others become pedunculated, 
fissured or extruded (molluscoid degeneration). The cellular areas are 
replaced with, and the sweat, sebaceous and hair glands are surrounded 
by, new fibrous tissue, which may be cellular and mucinous. This is 
followed by atrophy, compression and the disappearance of the nevus 
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cells. At this point there is little or no pigmentation. The included fat 
lobules may be enlarged. 


2. Nevus Papillomatosus 


This is a term loosely applied to marks which exhibit an overgrowth 
of either hard, but more commonly of soft, papillary excrescences. 


3. Nevus Molluscus 


Its formation is more flabby than that of the soft wart. It has a thin 
epidermis, and its furrowed surface gives the appearance of a dried 
raisin. It may be flattened and spread out, and on palpation gives the 
sensation of a depression in the skin; or it may be slightly elevated, but 
most frequently is pedunculated, and then may be called a molluscum 
pendulum. Recklinghausen’s disease, in an incomplete or abortive form, 
may be suggested, if the growths are numerous or if pendulous tumors 
are present. The eyelids, neck, shoulders, back or the area about the 
genitals are the most common sites. The size may vary from a pinhead 
to a raisin, and occasionally may be even larger. Malignant change is 
rare, but myxomatous degeneration is not infrequent. 

Kissmeyer,”° who agrees with Unna, thinks that the molluscoid nevi 
develop from the cellular nevi as a result of a degenerative change of 
the nevus cell nests and, secondly, from a proliferation of the connec- 
tive tissue. Molluscoid nevi can develop from degeneration and pro- 
liferation of slightly raised pigmented nevi. Their germinal beginning 
may not infrequently be typically molluscoid. Pedunculated fibroma 
and molluscoid nevi may be identical. 


4. Fibroma Molluscum Multiplex 


This develops early in life or about puberty. It progresses gradually, 
new lesions appearing from time to time, until in some cases large 
numbers are present. Although irregularly distributed, the lesions are 
generally most numerous over the front and back of the trunk, less over 
the head, face and limbs. The size may vary from pea to egg-sized 
tumors, and immense pedunculated masses may form in rare instances. 
The tumors are soft, hemispherical, sessile or pedunculated, covered by 
normal or bluish skin and as a rule entirely painless. Pressure with the 
finger may cause the lesions to dimple into the underlying tissues as if 
through a ring, and upon removal of the pressure, the tumor will return 
to its original appearance. Old tumors are less gelatinous, are firmer, 
harder and not infrequently mamillated and pedunculated. Small 
tumors may recede, leaving an empty pouch of skin. When diffuse, 
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especially about the face and neck, the skin may be drawn into exten- 
sive folds. 


Hairy Warty Nevi (Nevus Pigmentosus, Nevus Pilosus) 


Included in this group are the raised, soft, hairy moles, either with 
or without pigment, and also the extensive, hard, warty, pigmented or 
nonpigmented nevi. The latter have more than the usual growth of hair. 

Lobulated fatty tumors or a diffuse fatty infiltration is a rare occur- 
rence. It appears as a congenital defect associated with nevi of other 
varieties. The term nevus lipomatodes has been applied when the fatty 
elements predominate. 


HAIRY NEVI 
Pure Hairy Nevus (Nevus Pilosus) 


Nevus pilosus (from the Latin pilus, a hair) is characterized by a 
cutaneous area covered with hairs of various textures, i.e., fine, coarse, 
large, dark, light, straight or curly, which is caused by an exaggerated 
development of the hairs and of their follicles. Electrolysis is the treat- 
ment of choice. The needle is attached to the negative pole and a 
current not in excess of one to 2 milliamperes is used. 


Nevus Pigmentosus et Pilosus, Nevus Verrucosus et Pilosus 


Combinations of pigmented and hairy nevi, nevus pigmentosus et 
pilosus, and of warty and hairy nevi, nevus verrucosus et pilosus, are 
more prevalent than the pure hairy nevi. They may occur anywhere on 
the body, but the most frequent sites are the face, neck, back and 
extremities. They may range from a light yellowish-brown to a deep 
brownish-black. There are innumerable variations in shape and size. 
When the raised warty portion is pronounced, there is often an offen- 
sive odor from the decomposition of the secretion exuding from the 
folds of the papillomatous or villous elements. As a rule, plain pig- 
mented nevi do not increase in extent after they have become estab- 
lished, although there may be a tendency to become hairy or verrucous 
with age. The terms “giant” nevi or “bathing trunk” nevi have been 
applied to extensive nevi covering large areas of the body. Fox! de- 
scribed an unusual example of this type, presenting genital tumors, 
together with a review of 25 similar cases collected from the literature. 
At the time of his report two of the patients had shown malignant 
changes. 
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Nevus Pigmentosus 


Nevus pigmentosus is a broad designation for a miscellaneous assort- 
ment of marks including the lentigines and the nevus spilus, but the 
term is applied particularly to the large pigmented nevi whether macu- 
lar or elevated. Here may also be included the dark brown, black or 
blue-black moles which are considered so dangerous because they may 
give rise to a malignant melanoma (nevocarcinoma or melanocarci- 
noma). These lesions are not to be mistaken for the “blue” nevus, 
which is observed less frequently and rarely becomes malignant. 

Lentigines. The superficial type is pinhead- to lentil-sized, entirely 
smooth, and lies wholly in the epidermis (macular); it may be a 
rounded or an irregular or notched spot, generally yellowish to brownish 
or of a brownish to blackish color, and situated on the face, neck, 
shoulders or elsewhere. 

In the deep variety further proliferation has involved the cutis also, 
in the form of a small, slightly elevated to button-sized mark (papular), 
generally brownish, blackish or rarely of lighter color, and usually 
rounded in outline and with a smooth to velvet-like surface (beauty 
mark). In these, pigmentary cells and nevus cells are found both in the 
epidermis and in the cutis. 

Nevus Spilus. Nevus spilus, from the Greek word meaning a spot, is 
a simple area with smooth surface, usually of small size, showing nothing 
but an increase in pigmentation. They are larger marks than the lenti- 
gines, lie entirely in the epidermis (macular), are mostly of café au lait 
color, are generally the size of a dime to a quarter or larger and have an 
irregular shape; sometimes the outlines are more indented, while others 
are more rounded. 

Treatment. Pigmented nevi are frequently removed for cosmetic rea- 
sons as well as to avoid the danger of a possible malignant degeneration. 
Removal with acids or by the unskilled by any method should be 
condemned. The essential of any type of treatment selected should be 
to destroy all the cells of the mark in one sitting if possible or, at least, 
with a minimum of irritation. (This would be easy but for the fact that 
a good cosmetic result is also desired.) If the lesion cannot be safely 
destroyed, is inactive and not subject to trauma, it should remain un- 
treated. Marks that have suddenly increased in size should be promptly 
and radically removed either by surgery or by the actual cold cautery. 
If the mark is large and amenable to surgery, an excision either with or 
without a skin graft often gives the best cosmetic result. The smaller 
lesions may be destroyed with carbon dioxide snow or electrodesiccation. 
Radium and x-rays are of doubtful value except as an adjunct to 
surgical removal in lesions suspected of activity. Miescher found that 
75 per cent of his malignant melanomas arose in normal skin via the 
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so-called lentigo maligna, which is not a mole (nevus), but a pre- 
malignant or already malignant lesion, and only 25 per cent from pig- 
mented nevi, but the amount of pigment histologically present is not 
a reliable criterion as to the degree of malignancy. Rarely, pigmented 
“moles” of this type have been observed to disappear spontaneously. 


“Blue” Nevus 


Tiéche* in 1905, while working in Jadassohn’s clinic, first called 
attention to this lesion. The extremities or face are the usual sites, and 
it rarely appears on the trunk. The size varies from a pinhead to a 
lentil. The color, which is due to the deeply lying melanoblasts, varies 
from a blue or slate-blue to brownish or blackish. There may be some 
tiny white specks sprinkled over the surface, which is only slightly, if 
at all, raised. It occurs in both males and females alike and may occur 
between the ages of ten and 70. It is of mesenchymal origin, and in 
case of malignant degeneration gives rise to a nevosarcoma, a tumor of 
great virulence. 

Treatment. This is best left untreated and the patient warned to 
avoid friction or trauma. If at any time activity is suspected or if the 
mark is in an area exposed to much trauma, wide and radical surgical 
removal should be carried out. This lesion frequently undergoes malig- 
nant degeneration, but there are some authorities who, while agreeing 
that extreme malignancy may result, still feel that such a change rarely 
occurs. Since the blue nevus is rather common as compared to the 
number of nevosarcoma encountered, it may be inferred that the latter 
viewpoint is the correct one. 


Mongolian Pigment Spots 


Fabie first called attention to these in 1816. They are hereditary and 
transmitted according to mendelian law. The condition is found more 





Fig. 65. Mongolian pigment spots. 
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commonly in some of the darker races, and is rare among whites. It is 
congenital and characterized by bluish, blackish or mulberry-colored 
smooth, flat areas on the lower sacral region or buttocks or, less com- 
monly, elsewhere on the body. The spots are round, oblong or square 
in shape. They vary in size from 0.5 to 12 cm., and in rare instances 
have even been larger. They appear singly or multiply (five to six or 
more). They may be well defined or fade out gradually into the sur- 
rounding skin. About the third or fourth year of life they will usually 
disappear spontaneously, with no subjective symptoms having arisen. 
The color is due to melanoblasts as in the blue nevus. 


Nevus Depigmentosus 


These nevi, localized albinismus (see also Albinismus), remain sta- 
tionary, after a quick development, and are areas devoid of pigmenta- 
tion. As a rule, the condition is congenital or develops in the first days 
of life. The term “piebald” is used to denote the condition in the 
colored or children of mixed marriages, in whom it is most marked. 


SYSTEMATIZED NEVI (NEVUS UNIUS LATERIS [Barensprung], NEVUS 
UNILATERALIS, NEVUS LINEARIS [Unna], NERVE NEVUS [Simon] 

Systematized nevi are nevi or nevoid changes of the skin which are 
localized on the body, usually unilaterally, in peculiar areas, streaks, 
stripes or lines. Hallopeau coined the name because it was assumed that 
the peculiar distribution had some connection with preformed regions 
or linear systems of the skin. The direction of the streaks or linear 
arrangement of the patterns has been referred to that of the nerves; to 
the lines of Voigt, separating the nerve territories; to the lines of 
cleavage of the skin; to the course of the blood vessels; to the metameric 
zones of head; to the lines of fusion of the embryonic clefts; and 
finally to the stretching of cell groups in the course of embryonic 
growth. None of the theories, however, explains all the arrangements 
which have been noted. 

Linear nevi appear to have a preference for the extremities. The 
terms “nervous,” “zoniform,” “metameric” nevi, as well as the title 
“ichthyosis hystrix,” are not justified. When any of the previously 
described nevi (the vascular, pigmented, hairy, verrucous or glandular) 
appear in peculiar streaks or patterns over nerve distributions or in a 
unilateral distribution, the mark may arbitrarily be called a systematized 
vascular nevus, and so on, as the case may be. 


RECKLINGHAUSEN’S DISEASE 


Generalized fibromatosis is the most consistent change found (see 
Fibroma Molluscum Multiplex). Tumors of nerves are present. Pig- 
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mentation may be found preceding the development of the tumors by 
several years. Mental disturbances are present in some cases. 

There are frequently seen incomplete forms in which one or the 
other of the main features may be lacking, or cases in which other 
abnormalities may be present, such as an associated adenoma sebaceum, 
cutis laxa, tufts of hair growing on isolated tumors, atrophies, angiomas, 
lipomas and especially the so-called blue spots. These are level or barely 
elevated, lentil-sized, bluish pigmentations, beneath some of which 
may at times be felt little miliary tumors; the color of these spots fades 
under pressure. It is thought that the blue spots may be the forerunner 





Fig. 66. Recklinghausen’s disease, showing many café au lait areas and a few molluscoid 
lesions. 


of cutaneous fibromas. Pigmentation may appear as freckles or café au 
lait patches of various sizes. Wertheim, agreeing with Meirowsky for 
the present, interprets as nevi the large pigmented spots and lentigines 
in Recklinghausen’s disease. Siemens, on the other hand, believes that 
he can differentiate the pigmented spots of Recklinghausen’s disease 
from nevi spili by their dentated shape. Mental symptoms may be 
present in as high as 63 per cent of the cases according to Charpentier 
and consist of apathy, backwardness in school, speech defects, melan- 
cholia or the like. Other defects are interference with physical or sexual 
development, infantilism and anomalies of hair, or nevi. 

The tumors may affect the mucous membrane of the mouth, the 
gastrointestinal tract, the large nerve trunks, the suprarenal capsules 
and other internal organs and bones. Patches of leukoderma, telangi- 
ectasia, patulous orifices of sebaceous glands, comedones and fatty 
tumors are not uncommon. 
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Etiology. Both sexes are equally affected. The disorder may be present 
at birth or may not appear until puberty or even in early adult life. 
Cases with multiple lesions usually begin early, while those with single 
lesions are more commonly the adult forms. The condition may develop 
after surgical operations, during pregnancy or after a severe illness 
(malaria, dysentery), or it may develop in the absence of these factors. 
It has been described in association with certain developmental defects 
such as adenoma sebaceum. Acromegaly has been an associated disorder, 
and an endocrine gland disturbance has been given consideration in 
some cases. Heredity definitely plays a part, and many families have 
been recorded in which several members were affected; also, those in 
which the disease occurred in several successive generations. Harbitz® 
reported a case in which there was simultaneous occurrence of multiple 
neurofibromatosis and diffuse gliomatosis in the membranes of the 
spinal cord and brain on a hereditary basis. Friedlander says it is ex- 
tremely probable that the disease is one of the nervous system, dating 
from intrauterine life. Ehrmann believes that the disease is produced 
by changes in the germ plasma such as are found with nevi. 

Treatment. If the lesions are not troublesome, they should be left 
alone. Arsenic has been given internally, but is practically valueless. 
The deep nerve tumors do not materially yield to radiation, and the 
skin tumors not at all. Surgical removal may be followed by return at 
or near the original site, this being especially true of lesions in the sub- 
cutaneous and intramuscular regions of the arm, leg, popliteal space, 
neck or back. However, the small pedunculated lesions may readily be 
removed surgically or by means of the electric needle. 


HYPERTROPHIES 
ICHTHYOSIS (XERODERMA ICHTHYOIDES, FISH SKIN DISEASE, XERODERMA) 


Ichthyosis is a congenital disorder of the skin which is characterized 
by deficient secretions of the derma, extreme dryness, the formation of 
scales, and occasionally warty growths. 

Etiology. Though the manifestations may not appear until a year 
or more after birth, ichthyosis is a congenital abnormality, and many 
familial cases have been observed. An irregular recessive hereditary 
tendency has been repeatedly observed. Both sexes are equally affected. 
Rarely an acquired case occurs late in life. It is usually aggravated in 
cold climates and during the winter season. Endocrine factors, especially 
changes in the thyroid and suprarenals, have been looked upon as 
possibly causative. Consanguinity of the parents has been noted. 

Diagnosis. In its mild form the condition is known as xeroderma or 
xerosis; in its more severe form it is known as ichthyosis simplex. In 
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the mild type it is rare for the entire body to be involved. Generally, 
the extensor surfaces of the limbs are affected; the flexor surfaces and 
trunk are usually spared. The skin over the elbows and knees is thick, 
leathery and inelastic. Scaling may be scarcely discernible during the 
warmer months, when the skin is moist and well lubricated. Inability 
to perspire may cause a slight fever. The extensor surfaces of the ex- 
tremities may present small keratotic papules (keratosis pilaris). Patients 
may find the condition aggravated by the use of soap and water with 
the onset of cold weather and the advent of dry heat in their homes. 
The more severe type is described by various terms. If the scales are 
shiny and translucent, the terms ichthyosis nitida or ichthyosis nacree 
may be used, and when brown, gray, green or black, ichthyosis nigricans. 

The designation ichthyosis serpentina is used in those cases present- 
ing a snakelike skin; when the plates and scales are still thicker, and 
a crocodile hide is suggested, it is called ichthyosis sauroderma. The 
nails usually become harsh, dry, brittle and are easily broken. The hair 
is dry, and the scalp is covered with fine scales. The face may also be 
scaly and the skin may be thickened. ’ 

Ichthyosis hystrix is never general, although it may be widely dis- 
tributed with occasionally only certain parts presenting a warty condi- 
tion, while the rest of the skin may be xerodermatous. Generally, the 
intermediate skin is perfectly healthy. It is seldom symmetrical, often 
unilateral and sometimes sharply limited on the trunk by the median 
line. It usually runs longitudinally on the limbs and transversely on the 
body. It rarely affects the face and then only to a minor degree. The 
lesions vary in size from a small pinpoint, papillary growth covered 
with a horny cap which forms a nail-headlike prominence on the skin 
up to warty, dark greenish or brownish black, vertically striated horny 
masses, projecting half an inch or more above the surface, with a wide 
base and truncated, conical shape. The warty or horny tops may be 
pulled off or shed spontaneously (and periodically). 

Ichthyosis hystrix linearis is histologically indistinguishable from the 
foregoing variety, according to Sutton. It is also believed (Crocker) 
that there is a definite association with the former type. It is equally 
impossible to differentiate the affection from a warty linear nevus, 
nevus verrucosus, nevus neuroticus unius lateris or a systematized nevus. 
It is rarely hereditary. 

The synonyms for ichthyosis congenita include harlequin fetus, kera- 
tosis universalis congenita and keratoma diffusion. It is an exceedingly 
rare disease which occurs as an intrauterine modification of the skin of 
the fetus, which is usually brought into the world as a nonviable mon- 
strosity. The disease exhibits an irregular recessive hereditary tendency, 
affecting both sexes about equally. There are several varieties under 
this heading. 
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1. One type is practically always fatal. At birth the entire body is 
covered with thick, horny plates. Extreme degrees of ectropion and 
immobility may be found; the patients lie motionless and practically 
helpless, and early death ensues from inanition, subnormal temperature 
or inability to take properly, or to assimilate, nourishment. 

2. The more benign variety, which generally terminates in recovery, 
though still mentioned in this connection, is now generally agreed to 
belong elsewhere than in this category. The name “ichthyosis sebacea” 
or “seborrhea squamosa neonatorum” has been applied to these cases 
considered to be an abnormal accumulation of vernix caseosa continued 
a short time after birth. Such patients usually present an encrusted and 
frequently fissured integument, having a tightened, stretched appear- 
affte, finally resulting in recovery. 

3. Some cases may be explained on the basis of the possible ab- 
normal persistence of a fetal membrane, to which the name “epi- 
thrichium” has been given. The child, when born, gives the impression 
of being encased in an oiled or waxed paper coating. Later, fissures ap- 
pear, giving rise to marked exfoliation over the entire body. Ectropion, 
articular fixation and general immobility are not present to any marked 
degree. After the exfoliation normal skin appears, and the life of the 
child is not visibly affected. 

Ichthyosis follicularis (Lesser) and keratosis pilaris (Brocq) are one 
and the same disease, according to MacLeod, but because the former 
designation has been used in connection with Darier’s disease and 
keratosis follicularis contagiosa (Brooke), and apparently because 
MacLeod described several cases under the title “ichthyosis follicularis 
with baldness,” various writers have erroneously grouped a number of 
unclassifiable affections under this heading. See Keratosis Pilaris for 
description and treatment. 

Congenital ichthyosiform erythema is discussed on page 7] 3. 


KERATOSIS PILARIS (Brocq) (KERATOSIS SUPRAFOLLICULARIS [Unna], LICHEN 
PILARIS, PITYRIASIS PILARIS, ICHTHYOSIS CORNEA) 


Ichthyosis follicularis is properly used as a synonym for this disease, 
but is confusing when used in connection with Darier’s disease. 

Keratosis pilaris is a cutaneous disorder characterized by the presence 
of tiny horny plugs at the pilosebaceous orifices, giving the skin a 
goose-fleshlike appearance. 

Etiology. Exact cause is still disputed. It is congenital in origin and 
may be a follicular form of ichthyosis, though a condition of the skin 
clinically indistinguishable from keratosis pilaris occurs in some cases 
of vitamin A deficiency. Hypothyroidism may be a factor in some cases. 
Symptoms. Either sex may have the disease. It may occur at any age, 
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although it is more prevalent during adolescence. During the winter 
months and in persons who have a dry or ichthyotic skin it is more 
pronounced. It occurs most frequently on the extensor surfaces of the 
arms and thighs, but the lesions may be generalized in more severe 
cases. The lesions may be either grouped in patches of various sizes or 
may be scattered over a part of the body. The individual lesions vary 
from pinpoint to pinhead size, are grayish, acuminate follicular papules 
with or without a mild surrounding erythema. Sometimes they are 
capped with a scale and frequently pierced by a hair, which often is 
found coiled within the papule. A tiny pitlike depression results from 
removal of one of the horny plugs. A central black dot marks the site 
of the hair stump. This soon refills with epithelium and sebaceous ma- 
terial. Occasionally a secondary staphylococcal infection and the forma- 
tion of numerous small pustules result from the embedded hairs, which 
act as foreign body irritants. Pruritus, in varying degrees, may be 
present, particularly when the skin is excessively dry and scaly. 

Diagnosis. The disease is to be differentiated from pityriasis rubra 
pilaris, lichen spinulosus, lichen scrofulosorum and the small follicular 
syphiloderm. 

Prognosis. The disorder is annoying and persistent, but the general 
health is not affected. 

Treatment. Proper bathing is most important, as in ichthyosis. Soap 
and water should be restricted. Vitamin A or thyroid may be prescribed 
in selected cases. Olive oil, 75 per cent, and glycerin, 25 per cent, may 
be used after the baths. Creams containing 2 to 5 per cent salicylic 
acid and sulfur are beneficial in the more severe cases. 


ATROPHIES 


CONGENITAL ECTODERMAL DEFECT (CONGENITAL ECTODERMAL APLASIA, 
HEREDITARY ECTODERMAL DYSPLASIA) 

The name “congenital ectodermal defect” has by some authors been 
set apart for the rare cases of combined ectodermal defect, the first 
example of which was reported in 1883 by Guilford. According to 
MacKee and Andrews, the characteristics of this group, with slight 
individual variations, are as follows: (1) the congenital absence of the 
sweat glands; (2) the absence of the pilosebaceous apparatus over most 
of the body; (3) marked dental aplasia; (4) a depressed nasal bridge; 
(5) atrophic rhinitis; (6) prominent supraorbital ridges; (7) thick, pro- 
trusive lips; (8) thin, glossy, smooth dry skin; (9) papular lesions on 
the face; (10) and (very important) heat intolerance. A peculiar, some- 
times mongolian facies and dilated scalp veins are sometimes noted 
on patients afflicted with congenital ectodermal defect. There is a 
paucity or complete absence of hair, and the greater part of the surface 
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is devoid of lanugo hair. Because of the lack of perspiration, the sub- 
jects are intolerant to heat. The patients may or may not be affected 
mentally. 

Etiology. An arrest in development is thought to occur early in intra- 
uterine life, about the third month, but the exact cause is not known. 
The disease is usually familial and occurs most frequently in males. 

Prognosis and Treatment. Only symptoms that may arise can be 
treated. Heat and physical exertion should be avoided to render the 
patients more comfortable. 


INFLAMMATIONS 


HYDROA VACCINIFORME (HYDROA AESTIVALE, HYDROA PUERORUM, 
RECURRENT SUMMER ERUPTION) 

Hydroa vacciniforme, first described by Bazin in 1861, is a recurring 
summer eruption of childhood that usually affects only the exposed 
surfaces of the skin with vesicles which leave scars. 

Etiology. The cause is unknown. Males are most frequently affected. 
It is occasionally familial and usually is found only in whites. A strong 
contributory factor in susceptible persons is exposure to the sun and 
wind. Hematoporphyrin, an iron-free derivative of hemoglobin known 
to have the power of sensitizing tissues to ultraviolet rays, is found in 
the urine in some cases (17.5 per cent!’). It now appears certain that 
sulfur metabolism, especially cystine and the amino acids, and solar 
irradiation are related to the problem of light sensitivity. 

Symptoms. The disease usually appears during the first three or four 
years of life, although on occasions it may not appear until adulthood. 
It usually involves the exposed parts of the body, especially the nose, 
cheeks, ears and backs of hands and forearms. The eruption is generally 
distributed symmetrically and consists of a mixture of discrete, isolated, 
occasionally confluent lesions, grouped as in herpes. Its appearance is 
sudden with well developed vesicles forming in about 24 hours, fol- 
lowed by coalescence and blebs. Their contents become turgid, dry 
in three to four days, and the ensuing crusts usually fall off within 
seven to 10 days. The name is derived from the fact that the larger 
vesicles become depressed in the center, and the reddened areola about 
the whole gives it the appearance of a vaccination vesicle. The disease 
is marked by successive outbreaks of lesions, each lasting two to three 
weeks. During the summer the intervals between attacks are brief. Dur- 
ing the winter there is a more prolonged remission. The disease may 
continue until puberty or even for some years after that. Itching is 
generally slight or nil, but other subjective symptoms may be a burning 
sensation or pain at the site of the lesions. The disease may cause ex- 
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tensive scarring and disfigurement. Involvement of the cornea, herpetic 
keratitis, has been recorded. 

Prognosis. The disease is marked by persistence and recurrence usu- 
ally until adult years, with more or less severe scarring. 

Treatment. To prevent or lessen the severity of the attacks, it is im- 
portant to protect the subject from exposure to wind and sunlight. The 
use of red or orange-colored veils may effect this. Senear and Fink"** 
recommended the use of ointments which contain quinine or esculin 
to arrest the actinic rays of the sun. Disodium naphthol sulfonate 
cream has also been used for the same purpose. Relief can be obtained 
from the application of a boric acid wet dressing or calamine lotion or 
liniment at the onset of the attack. The crusts may be removed later 
with carbolized oil. Boric acid or iodoform ointment may be applied 
at this time. Crocker has recommended puncturing each vesicle as 
early as possible and applying iodoform powder, to avoid scarring. 


PIGMENT ANOMALIES 


ALBINISMUS (CONGENITAL LEUKODERMA, CONGENITAL ACHROMIA, 
CONGENITAL LEUKASMUS, ALBINISM, CONGENITAL LEUKOPATHIA) 


Albinismus is a congenital absence of pigmentation which may be 
partial or complete in the skin, hair and eyes. 

Etiology. Complete albinism is rare. In certain tropical regions it is 
endemic and possibly may be influenced by consanguinity. It occurs in 
families, usually several members being affected, but it is rare in suc- 
ceeding generations. No definite cause is known. 

Symptoms. A congenital absence of pigmentation is noted in vari- 
ously sized and shaped areas when the condition is partial. The patches 
are usually rounded, oval or irregular in outline and are not surrounded 
by a hyperpigmented border. The skin is whitish or pinkish and does 
not tan on sun exposure. Outside of the lack of pigment, the structure 
and physiology of the skin are normal. The hair in the spots is white. 
The patches remain constant throughout life. The term “pied” or 
“piebald” has been applied to Negroes suffering with partial albinism. 
See also Nevus Depigmentosus. 

In complete albinos the hair is white, the iris has no pigment, and 
the same may be true of the choroid. Such persons suffer from photo- 
phobia and nystagmus and are usually physically and mentally sub- 
normal. 

Diagnosis. The localized form may be confused with nevus anaemi- 
cus, which, however, does not become hyperemic on friction with ice. 

Treatment. Usually no change takes place throughout life, and no 
treatment to restore the pigment is effective. 
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NEW GROWTHS 


NEVOXANTHO-ENDOTHELIOMA (ENDOTHELIOMA CUTIS) 


These lesions are of endothelial origin. They may be indistinguishable 
from the efflorescence of urticaria pigmentosa, xanthoma, soft moles, 
syringocystadenoma, multiple benign cystic epithelioma, and perhaps 
other dermatoses. 

Etiology. The disease usually appears in the first few weeks of life 
as a group of yellowish to yellowish-brown papules or nodules chiefly 
on the extensor surfaces. Ocular and scalp involvement has been noted. 
Blood lipids are normal in patients with this condition. 

Diagnosis. Microscopic study of a lesion is necessary for diagnosis. 

Treatment. Xanthoma-neviforme has been suggested by Montgomery 
as a better descriptive name for this disease. The lesions are rarely 
generalized and usually disappear without treatment. 
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There are numerous congenital malfor- 
mations of the skin and its appendages. Variations and combinations 
of these abnormalities account for several hundred syndromes, a few 
of which have occurred with such frequency or have been of such in- 
terest as to have received eponymic designations. Although the term 
“congenital” strictly implies the presence of these syndromes at birth, 
this is not entirely correct, since in some instances they may not be- 
come manifest until late infancy or early childhood. The majority of 
these abnormalities are considered to be due to defects of the germ 
plasm, and their hereditary nature has been summarized by Cockayne.® 
Many are minor and do not impair the health of the person. However, 
the more severe interfere with normal functions and even cause death. 
In addition to the cutaneous anomalies, systemic abnormalities are 
commonly present, and in some the cutaneous manifestations are not 
those of a primary defect of the skin or its appendages, but are second- 
ary to defects of other organs. 

It is the purpose of this paper to summarize the more recent knowl- 
edge concerning the clinical manifestations, diagnosis and treatment of 
four of the better known of these syndromes. 


From the Division of Dermatology, Department of Medicine, University of Cali- 
fornia Medical Center, Los Angeles. 
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INCONTINENTIA PIGMENT! (BLOCH-SULZBERGER SYNDROME) 


Incontinentia pigmenti is a developmental anomaly involving many 
organ systems which characteristically exhibits at some stage brownish 
pigmented macules with such striking and bizarre characteristics as to 
distinguish this syndrome immediately from any other known pig- 
mentary dermatosis.*° Bloch* in 1926 first presented a case of this 
syndrome under the name of incontinentia pigmenti. Sulzberger*® in 
1928, after an extensive study of this condition, reported further on 
the same patient and discussed four others that had come to his at- 
tention. Early studies were directed predominantly towards the unusual 
cutaneous pigmentary abnormalities of this disease. However, subse- 
quent investigations®: 17. 1. 2°. 22, 32 have stressed the preceding inflam- 
matory, bullous and verrucous lesions and the associated developmental 
defects of ectodermal and mesodermal origin. 


Symptoms and Signs 


The cutaneous manifestations generally appear at birth or in the 
first few weeks or month(s) of life, but can appear at any time up to the 
end of the second year. One of the earliest and characteristic aspects 
of this disease is the development of inflammatory lesions consisting 
of erythematous macules, papules and particularly bullae, in lines and 
patches. These bullae may disappear and recur for weeks and months. 
Carney” feels that the appearance of the bullous eruption is so char- 
acteristic as to be diagnostic of incontinentia pigmenti. Eventually 
these lesions give way directly to pigmented macules, or to an inter- 
mediate temporary stage of linear lichenoid or verrucous lesions which 
in turn gradually fade out, leaving the typical pigmented lesions of in- 
continentia pigmenti. 

The arrangement and configuration of these pigmented macules 
constitute the most striking and characteristic feature of the disease. 
They are formed into a wide variety of unusual and nondescript pat- 
terns such as polyangular flecks, whorls, spidery shapes and bizarre lines 
and patches. The lesions are distributed asymmetrically and follow 
no lines of cleavage, vessels or nerves (Fig. 67). 

The color of the pigmented lesions varies from tan, light brown, 
dark brown to slate color, and depends on the location of the melanin 
in the cutis as well as on the thickness and degree of pigmentation of 
the overlying epidermis.*? While the majority of the pigmentary lesions 
are macules, a few are either slightly elevated or slightly depressed and 
atrophic. The trunk, particularly the sides and the perimammillary 
areas, and the extremities are commonly affected, and the face is usu- 
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ally spared. The entire picture is always so unusual that it is pathog- 
nomonic of the disease.*° 

The unusual cutaneous pigmentary 
pattern may be the sole manifestation of 
this syndrome. Generally, however, other 
ectodermal or mesodermal defects are 
present. These abnormalities include de- 
layed or imperfect dentition, osseous de- 
formities, spastic paralysis, epilepsy, mi- 
crocephaly, retrobulbar glioma, mental 
deficiency, retarded growth and develop- 
ment, corneal opacity, cataracts, optic 
atrophy, strabismus, nystagmus, eye 
changes resembling retrolental fibro- 
plasia or Weve’s ablatio falciformis,'® ab- 
sence of retinal pigment, dystrophia un- 
guium, follicular atrophoderma, patchy 


alopecia associated with scleroderma-like Fig. 67. Incontinentia pigmenti. 
(Courtesy of Dr. Charles H. 


consistency of the scalp, supernumerary 
ears, urachal cyst and cardiac disease. 
The syndrome occurs predominantly in females (Carney® in review- 
ing the literature to 1951 found only four of a total of 37 cases to be 
males). Although the syndrome has been seen most frequently in 
Caucasians, it has been observed in Negroes, Chinese and Japanese. 


Rein. ) 


Histologic Findings 


The histologic findings of the pigmentary lesions are characteristic. 
Changes in the epidermis are minimal and are limited to the basal 
cells, which show various degrees of irregularity and liquefaction, and 
degeneration of the individual cells. The pigment in the basal cells is 
usually not increased and in some instances is entirely lacking. The 
most spectacular finding is the presence of large quantities of coarse 
dark granules of melanin in the upper and mid cutis, mainly within 
cells which have been identified as phagocytes or chromatophores. Bloch 
and Sulzberger*® felt that the massive deposition of melanin in the 
cutis resulted from an abnormality in the manner by which melanin 
is eliminated. Normally, they pointed out, the greater part of the pig- 
ment formed in the basal cells is transported upward through the epi- 
dermis and is eventually eliminated with the desquamating horny layer. 
In incontinentia pigmenti, however, the histologic picture suggested to 
them a pigmentary incontinence of the basal cells resulting in an ab- 
normal downward passage of epidermal melanin and thus autochthon- 
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ously tattooing the cutis. These observations led them to the choice 
of the designation “incontinentia pigmenti” for this syndrome.*° 

Pigmentary incontinence is not pathognomonic of this syndrome, 
since it is observed in many other inflammatory dermatoses, including 
melanosis of Riehl, lupus erythematosus, parapsoriasis, lichen planus, 
poikiloderma atrophicans vasculare, and arsenic, gold, Atabrine and 
radiation dermatitis. 

Laboratory examinations of the blood and urine are generally normal. 
Recently, however, several investigators®:'7 have emphasized a high 
eosinophilia in the early bullous stage of the disease. The blister fluid 
may contain as high as 90 to 95 per cent eosinophils, and the infiltrate 
of the early sections may be exclusively eosinophils. 


The diagnosis of incontinentia pigmenti is easy to make if the 
physician acquaints himself with the characteristic and unusual cutane- 
ous pattern of bullae and pigmentation. The bullous phase has been 
frequently confused with dermatitis medicamentosa and dermatitis 
venenata, but Carney feels that it is sufficiently characteristic as to be 
pathognomonic. 

Recently Franceschetti and Jadassohn®® reviewed 76 cases in the 
literature which were believed to correspond to Bloch’s original descrip- 
tion. They concluded that the term “incontinentia pigmenti” has been 
applied to two syndromes which are different clinically, genetically and 
in their association with other symptoms. They differentiated a Naegeli 
type from the classic Bloch-Sulzberger type. In the Naegeli type hyper- 
pigmentation is reticular; the onset occurs about the age of two; there 
are no initial inflammatory lesions; ocular changes and pseudopeladic 
alopecia are absent; and dental malformations do not occur, but the 
teeth often have yellow spots in the enamel. Heat causes discomfort 
in these patients because of a diminished function of the sweat glands. 


Etiology 


Various opinions have been expressed concerning the etiology of 
incontinentia pigmenti, and all agree that the syndrome is a develop- 
mental anomaly. The hereditary or genetic aspects of the disease have 
been strongly supported, but the exact mode of transmission is not 
well established. Epstein et al.1* feel that not only is the clinical pig- 
mentation secondary to inflammation, but also that the inflammation 
is secondary and is a reaction to an epidermal abnormality which must 
have originated during fetal life if it is not genetically fixed. They feel 
that the disturbance occurs around the fourth to sixth months, when 
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the hair and teeth buds are beginning to develop. Findlay’® suggests 
that this condition is equi- 
valent to the initial lichenoid 
states of guttate and band- 
like scleroderma. Other au- 
thors*? suggest the possibility 
of a presumable viral infec- 
tion of the mother and fetus. 
The disease persists in the 
pigmentary stage for an in- 
definite number of years. 
During this time the pigment Fig. 68. Epidermolysis bullosa simplex. (Courtesy 
may tend to disappear spon- of M. B. Sulzberger.) 
taneously, and in many cases there is a tendency toward atrophy in 
certain of the pigmented areas. 





Treatment 


Treatment is symptomatic, antibiotics being used to control the 
secondary infections of the bullae. Findlay'® has treated one patient, 
a two months old child, with cortisone and was able to produce a 
temporary remission in that the plaques became light pink and there 
was an almost complete loss of infiltration. Three months after treat- 
ment, however, an erythema was said to have returned to all the pre- 
viously affected sites, and the pigmentation again became intense. 


EPIDERMOLYSIS BULLOSA 


Epidermolysis bullosa is a rare, chronic, hereditary disorder involv- 
ing structures of ectodermal derivation. Its most striking feature is the 
formation of vesicles and bullae,® often resulting from slight trauma. In 
some instances the bullae appear spontaneously, and in all cases they 
are initially sterile. Two main types of this disease, with several sub- 
types, have been described. 


Epidermolysis Bullosa Simplex 


The bullae are confined chiefly to those parts exposed to trauma, such 
as the hands and feet (Fig. 68). They may be present at birth or may 
appear any time within the first few years of life (Plate II). Exacerba- 
tions of the condition are often noted in warm weather. The bullae 
generally heal without cicatrization, but occasionally a thin scar may 
result (Fig. 69). The mucous membranes are not involved, and the 
hair, teeth and nails are normal. The frequent occurrence of hyperhidro- 
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sis of the palms and soles was emphasized in the past because of its pos: 
sible relationship to the production 
of vesicles. Recent observers feel 
that the hyperhidrosis is merely an 
incidental finding. The general 
health of the patient is unaffected, 
and the tendency towards the for- 
mation of bullae becomes less at 
puberty and may disappear in old 
age. The disease has been observed 
in males slightly more than in fe- 
= . 
Fig. 69. Epidermolysis bullosa sim- no nag son grag diate os 
plex, demonstrating bulla and thin : 
atrophic scarring. (Courtesy of M. B. mode of transmission is considered 
Sulzberger. ) to be a regular dominant. 

A more localized form of epidermolysis bullosa, limited to the feet, 
has been differentiated by Cockayne” as distinct from the simplex type. 
It is characterized by the development of large bullae on the inner and 
outer aspects of the soles of the feet. They appear only in warm weather 
and are associated with a sensation of heat and discomfort. The onset 
in all cases has been between one and two years of age. The mode of 
transmission of this type is considered to be a conditional dominant. 

During World War II another variant of the simplex type was en- 
countered by Waisman* and others.”° This was a localized form char- 
acteristically limited to the feet and hands, which in many instances 
first became manifest in soldiers subjected to long marches or heavy 
manual activity. There was a decided tendency for the bullae to be 
worse during the summer. Occasionally a medical discharge from the 
service was necessary because of the persistent blistering of the hands 
and feet. The disease was considered to be transmitted by a simple 
mendelian dominant trait.?5 





Epidermolysis Bullosa Dystrophica 


This type is of much greater severity in its manifestations. Scarring 
usually follows the bullae. In addition to the cutaneous involvement, 
bullae may occur on the mucous membranes, and abnormalities of the 
teeth and nails may be present. A fatal outcome is frequent in the 
most severe types. Several subtypes have been described, depending 
primarily on the degree of severity and mode of transmission. 

Recessive Form. Several severe types, all manifesting a recessive in- 
heritance, comprise this form.® Generally these patients die before the 
age of puberty. However, some reach maturity and have children. Many 
of them are underdeveloped and possess an inferior intellect. The 
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bullae are often large and deeply situated, and may contain sanguine- 
ous fluid. They are generally present at birth or appear during the first 
week. However, their appearance may be delayed until the child is 
a year or two old. The mucous membranes of the oral cavity, esophagus, 
upper respiratory tract, genitourinary tract and the conjunctiva may be 
the site of lesions. The nails are invariably absent or deformed. The 
teeth may be abnormal or deficient in number, and subject to early 
decay because of defective enamel. Disturbance in the growth of hair 
is frequently present. Scars and epidermal cysts are common. 

The gravest form of the disease has been described by Herlitz?* and 
others”: 11, 27, 29 88 ynder the term epidermolysis bullosa hereditaria 
letalis. In this type the disease is present at birth or develops shortly 
thereafter. The bullae of the skin and frequently of the mucous mem- 





Fig. 70. Epidermolysis bullosa dystrophica. (Courtesy of M. B. Sulzberger.) 


branes are progressive and so malignant as to lead to early death, usu- 
ally before the third month of age. In the denuded areas the underly- 
ing structures, especially the tendons and blood vessels, are readily 
visible. It is not possible to produce vesiculation by deliberate trauma 
such as rubbing or pinching, but a positive Nikolsky’s sign (easy re- 
moval of the upper layers of the epidermis by slight pressure) is present. 
Defects of the skin, particularly of the extremities, are common. There 
is also dystrophy and deformity of the nails, some of which may be 
absent at birth or fall off soon afterwards. In some patients the lesions 
may progress to produce severe skeletal atrophy of the terminal pha- 
langes (Fig. 70). In no instance has there been a previous case of this 
defect in the families. 

Dominant Form. This represents a separate type® intermediate in 
severity between the dominant simple type and the recessive dystrophic 
type. The majority of these patients are well developed, and abnor- 
malities of the teeth and hair are usually absent. The nails may be 
absent, but usually are greatly thickened or clawlike. 
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The bullae may be present at birth or soon afterwards and are par- 
ticularly prominent on the extremities and the forehead. The bullac 
are produced readily by trauma, and as a rule heal with thin atrophic 
scarring. Epidermal cysts and milia are common in the neighborhood 
of the scars. The mucous membranes are in general less involved. 


Pathology 


The foregoing types apparently represent specific genetic abnormali- 
ties. Studies of families in which the disease has occurred in several 
generations revealed constant characteristics, and transformation from 
one type to another has not been encountered. 

In the simple types in which residual scarring usually does not occur, 
bullae form chiefly within the epidermis. In the dystrophic types the 
bullae generally form subepidermally. The elastic tissue is frayed and 
splintered in the simple type, but is not destroyed. There is consider- 
able destruction of elastic tissue in the atrophic lesions of the dystrophic 
types. Inflammatory changes in the cutis are usually mild. There is, 
however, considerable variation in the site of bulla formation and the 
degree of destruction of the elastic tissue in all forms of the disease. 


Etiology 


The exact etiology of epidermolysis bullosa is still highly speculative, 
and there is even considerable question regarding a common etiologic 
basis for the various types. A commonly proposed theory is based on 
work by Engman and Mook,'*: '* who found a definite deficiency of 
elastic tissue in the papillary and subpapillary layers of the cutis, not 
only in the areas affected by bullous lesions, but also in regions ap- 
parently normal. They suggested that this diminution of elastic tissue 
accounted for the susceptibility of the epidermis to bulla formation 
following trauma. In many instances, however, the elastic tissue has 
been found in normal amounts. Others** feel that there is a primary 
inherited defect involving the permeability of the vessel walls, which 
permit a transudation of the serum into the upper part of the epidermis, 
with the consequent production of bullae. The destruction of elastic 
fibers is thought to be secondary to this edematous process. Many 
other theories have been proposed, including malfunction of practically 
all the endocrine glands as well as the result of administration of drugs. 


Differential Diagnosis 


Dermatophytosis and blisters must be differentiated from the simple 
types which predominantly involve the soles and palms. The history 
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of long duration, the development of new lesions following minimal 
trauma, and a familial occurrence differentiate the condition from 
simple blisters. The absence of hyphae of fungi in “wet mounts” and 
the inability to culture fungi from vesicles obviates an infection due 
to a fungus. 

Bullous impetigo contagiosa (pemphigus neonatorum), congenital 
syphilis, bullous erythema multiforme, pemphigus vulgaris and porphy- 
ria congenita must be differentiated from the dystrophic types in the 
newborn. Bullous impetigo frequently occurs in epidemics, and strepto- 
cocci or staphylococci can be cultured from the unruptured vesicles. 
The vesicles of congenital syphilis exhibit a marked predilection for 
the palms and soles, the serologic test for syphilis is positive, and the 
fluid in the vesicles is usually turbid. In addition, the vesicles are 
situated on an infiltrated base. In pemphigus vulgaris the lesions heal 
without scarring, the distribution is not associated with the element of 
trauma, and abnormalities of the teeth, skin and hair are not present. 
Sudden onset and rapid involution are characteristic of erythema multi- 
forme, and the lesions heal without scars. Congenital porphyria may 
resemble epidermolysis bullosa very closely, but the presence of reddish 
urine containing uroporphyrin I is characteristic of congenital porphyria. 


Treatment 


Many types of treatment have been used, but none has been success- 
ful. Antibiotics may be used advantageously in the control of the 
secondary infection which invariably follows the rupture of the vesicles. 
ACTH and cortisone have in general been of little or no value. Tem- 
porary improvement has occurred, however.'* Sulzberger*! has suggested 
the use of Diodoquin, chloroquine or Atabrine. This is on the basis 
that these drugs have been of value in the treatment of acrodermatitis 
enteropathica, a condition considered by some to be closely related to, 
if not identical with, a form of epidermolysis bullosa. 


URTICARIA PIGMENTOSA (XANTHELASMOIDEA) 


Urticaria pigmentosa is a chronic disorder involving predominantly 
the skin. It is characterized by unusual and persistent cutaneous lesions. 
The lesions usually develop urticaria-like reddish wheals after irritation, 
and, with time, various degrees of hyperpigmentation (Plates II, III). 
Mast cells in varying numbers is a highly characteristic microscopic 
finding. The disease was first described by Nettleship in 1869, and 
was given its present designation by Sangster in 1878. 

Approximately 10 per cent of the cases are manifest at birth or 
shortly thereafter, and about 50 per cent of the cases begin before or 
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at six months of age. The onset occurs after puberty in about 25 per 
cent of the cases.!® It is slightly more frequent in males than females. 


Symptoms and Signs 


The lesions at their inception may be red, urticarial, angry in ap- 
pearance and generally lacking in pigmentation. With the passage of 
time they slowly change, gradually taking on a chamois, yellowish 
brown, reddish brown or even a slate-brown color (Plate II). The erup- 
tion may consist solely of macules or nodules, or there may be a mixture 
of macules and nodules in the same patient. A single lesion may vary 





Fig. 71. Urticaria pigmentosa, bullous variant. (Courtesy of Frederick Urbach.) 


from a few millimeters to several centimeters in diameter. The lesions 
are firm and usually discrete, but may coalesce to form plaques. Gen- 
erally the eruption is composed of numerous symmetrically distributed 
lesions, although solitary nodules have been observed. The torso is the 
site of predilection, but the lesions may be situated on any part of the 
body. The palms and soles and mucous membranes are usually not 
involved. New lesions tend to appear in crops from time to time, but 
eventually the process stabilizes. With the passage of time there is a 
tendency for the lesions to become flatter and more macular in type, 
and in many instances they may completely disappear at puberty. On 
the other hand, they may persist indefinitely.*4 Scarring is rare upon 
involution, but has been noted, particularly with the nodular type of 
lesion. Upon stroking the lesions a rapid and characteristic whealing oc- 
curs, which is limited to the lesions and does not involve the surround- 
ing normal skin (Darier’s sign) (Plate II). In infants in whom the 














Vv. D. NEWCOMER, R. H. ZEILENGA, T. H. STERNBERG 7il 


disease is most severe bullae may form in addition to the urtication 
(Fig. 71). Subsequent rupture and secondary infection frequently fol- 
low. Spontaneous urtication and bullae formation gradually diminish, 
although urtication can usually be demonstrated. Itching is usually 
present to a variable degree. It is generally mild and accompanies the 
urtication. 

When the disease has its onset after puberty, it is referred to as the 
acquired or adult form. It is usually of the maculo-pigmented type, 
with lesions varying from 2 to 8 mm. in diameter. 

Three characteristic types of lesions have been described. Finnerud,’® 
upon examining the records of 266 patients with urticaria pigmentosa, 
found that 64 per cent were of the macular, 26 per cent of the maculo- 
nodular, and 9.4 per cent of the nodular type. Bulla formation occurs 
in about 5.5 per cent of the cases. Other types occur less frequently. 
A papular type has been described by Graham et al.*1 in which the 
primary lesion was 1 to 3 mm. in diameter and 1 mm. in elevation. 
The entire cutaneous surface was involved by a confluence of these 
lesions. A large nodular type has been reported by Kierland and Steg- 
maier,”* characterized by brown to almost black elevated and indurated 
plaques and nodules varying in diameter from 1 to 4 cm. and elevated 
up to 1 cm. Chargin et al.? described a type which they feel is more 
common than the literature would indicate (Plate III), typified by the 
development at birth or shortly thereafter of a solitary nodular lesion, 
yellow, brown, red-brown or flesh to pink in color. The lesions are 
usually round to oval, nodular or plaquelike, 1 to 4.5 cm. in diameter. 
They persist indefinitely, and no additional lesions occur. A type of 
persistent red macular eruption with scarcely any pigmentation and 
occurring in adults was formerly considered an entity under the term 
telangiectasia macularis eruptiva perstans. It is now considered to be a 
rare variety of urticaria pigmentosa.*° 

Until recently urticaria pigmentosa was considered to be a disease 
which involves solely the skin. However, Ellis!* has reported the autopsy 
findings of a Negro infant who died at the age of 12 months in the 
active phase of urticaria pigmentosa. Huge numbers of mast cells were 
found in many portions of the body, including the skin, mesenteric 
lymph nodes, spleen, liver and bone marrow. He felt that the findings 
emphasized the concept of urticaria pigmentosa as a systemic and not 
a purely dermal disease. Sagher et al.37 and Clyman and Rein® have 
described bone lesions in patients with urticaria pigmentosa. Cystic 
osteoporosity of the ribs and lesions simulating bone infarcts and 
hereditary osteochondromas have been observed. In none of these cases, 
however, were biopsies obtained, so that the exact relation to the 
urticaria pigmentosa remains in doubt. 
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Histologic Findings 


Histologically, the lesions show an infiltrate composed chiefly of mast 
cells which characteristically have basophilic metachromatic granules 
in their cytoplasm. The granules are about the size of those in eosino- 
phils, but do not stain with hematoxylin and eosin. They stain readily 
with Giemsa’s stain or toluidine blue. The granules are considered by 
Drennan’ to be composed of heparin monosulfate, a less esterified 
form of heparin. In the macular type the cells are usually spindle- 
shaped and located in the upper third of the dermis, particularly 
around the blood vessels. In the nodular type the mast cells lie closely 
packed in tumor-like aggregates which may extend through the entire 
dermis. Here the individual cells are cuboidal rather than spindle in 
shape. Lever*® feels that this cuboidal shape, together with their ample, 
slightly eosinophilic cytoplasm, is sufficiently characteristic so that a 
diagnosis can be made without resorting to special stains. 

In some instances mast cells have not been found upon histologic 
examination of what otherwise appear to be typical lesions of urticaria 
pigmentosa. Recent findings by Drennan” provide an explanation. He 
demonstrated that upon traumatization of the lesions the mast cell 
may rapidly undergo vacuolization, disruption of the cytoplasm, and 
a transformation of its characteristic mast cell granules into an amor- 
phous form. At this time the mast cell may not be identified by its 
morphologic form, and it loses its ability to stain metachromatically 
with toluidine blue. 

The mast cells appear to be as rich in histamine as in heparin. The 
rapid whealing following stroking of the lesions of urticaria pigmentosa 
is attributed to the fact that the lesions of urticaria pigmentosa may 
contain as high as two and a half times as much histamine as the 
adjacent skin.** Excessive amounts of melanin in the epidermis and in 
the melanophores in the corium account for the various shades of pig- 
mentation of the lesions. 


Etiology 


The etiology of urticaria pigmentosa is obscure. There is little evi- 
dence to indicate that the disorder is hereditary or familial. Cazal® re- 
garded the disease as probably a reticulosis of mast cells. 


Differential Diagnosis 


The whealing of the lesions upon friction, and the mast cell infiltra- 
tion observed upon histologic examination, are two characteristics which 
differentiate urticaria pigmentosa from Letterer-Siwe disease, incon- 
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tinentia pigmenti, syphilis and juvenile xanthogranuloma (nevoxantho- 
endothelioma) in children, and urticaria, xanthoma tuberosum and 
lichen myxedematosus in adults. 


Treatment 


There is no effective treatment for urticaria pigmentosa. The mani- 
festations of the childhood types of urticaria pigmentosa frequently 
subside so that by puberty the disease may have completely disappeared. 
However, the hyperpigmentation may remain indefinitely. The adult 
form generally persists. 


CONGENITAL ICHTHYOSIFORM ERYTHRODERMA 


Congenital ichthyosiform erythroderma is a rare, congenital kerato- 
derma characterized by persistent erythema and widespread hyper- 
keratoses.** It is generalized and symmetrical, although localized and 
universal forms may occur. The disease is manifested at birth or shortly 
thereafter. In a few instances it may appear as late as early childhood. 
First described by Brocq in 1902,‘ it affects both sexes equally and has 
been observed in the majority of races, but appears to be more prev- 
alent in those of Latin extraction. 


Symptoms and Signs 


One of the earliest manifestations of the disease is the appearance 
of redness of the skin. This erythroderma may be intense or incon- 
spicuous (Plate II). In some cases the erythematous changes may in- 
volve the entire skin, but usually the red color is more prominent on 
the neck, flexural surfaces, chest, abdomen and extremities. It is espe- 
cially noticeable after removal of the scales. Frequently the face is par- 
ticularly red, smooth, taut and shiny and may appear as if it were 
coated with collodion.** Ectropion may be present. The reddened skin 
becomes thickened and scaly as the patient grows older, and gradually 
the erythema fades, leaving the involved skin a dark gray, brown or 
almost black color. 

The hyperkeratoses may appear simultaneously with the erythroderma 
or may precede it. They may vary from a slight furfuraceous scaling to 
thick horny plates and warty plaques separated by deep fissures (Fig. 
72, Plate II). The axillae, antecubital and popliteal spaces and the body 
folds are the regions most intensely involved. The face and scalp may be 
covered with greasy scales resembling those of seborrheic dermatitis. 
The palms and soles may be unaffected or may show an extensive kera- 
tosis. The nails may be absent or thickened and deformed, and exhibit 
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transverse and_ longitudinal 
striations together with subun- 
gual keratotic masses. The 
scalp hair may be sparsely de- 
veloped or entirely absent. Fre- 
quently rapid growth of both 
the nails and hair is observed, 
although retardation may oc- 
cur. 

Sweating is usually dimin- 
ished over the main portion of 
S | - the body, but hyperhidrosis 

a Bt may occur on the face, flexural 
Fig. 72. Congenital ichthyosiform erythro- folds, palms and soles. In the 
derma in a 5 year old boy. (Courtesy of Hahne- atter three sites sweating may 
mann Medical College.) 
be so severe as to produce 
maceration. Flaccid bullae appear in some patients spontaneously, or 
occasionally after trauma. They usually appear in crops, sometimes 
accompanied by fever and malaise.! They occur particularly during cold 
weather and are most frequently observed on the extremities. The 
bullae are never hemorrhagic, rupture quickly, and become covered 
with horny masses. Healing eventuates without scar or cyst formation.** 
Bulla formation occurs more frequently in younger patients and tends 
to disappear as the patient grows older. 

Other defects are occasionally observed in this disease.** Opacities 
of the cornea and thickening of the buccal and nasal mucosae have 
been described, but usually the conjunctiva and mucous membranes 
are not involved. Absence of the permanent teeth and of the thyroid 
gland has been recorded, as well as physical stunting and mental de- 
ficiency. 





Pathology 


The pathology is essentially similar to that found in ichthyosis vul- 
garis, with minor differences. Pronounced hyperkeratosis of the stratum 
corneum is the outstanding feature. There is also an increase in the 
thickness of the stratum granulosum and of the prickle cell layer. The 
upper dermis shows a chronic inflammatory infiltrate of varying in- 
tensity which has been attributed to secondary infection rather than to 
the primary process.** 


Etiology 
The actual cause of ichthyosiform erythroderma is unknown. Prob- 
ably the most accepted theory is that it is hereditary, and Cockayne® 
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feels that the condition is an autosomal recessive due to a single 
gene. 


Differential Diagnosis 


The disease is to be distinguished from ichthyosis vulgaris, which it 
resembles in many of its characteristics. The extensive erythroderma, 
the involvement of flexural folds, the abnormalities of the growth of 
hair and nails, the occurrence of bullae in some cases, the pronounced 
involvement of the face, palms and soles, the marked remissions and 
exacerbations encountered in some cases, and the tendency of the 
eruption at times to occur in well defined patches are features associated 
with congenital ichthyosiform erythroderma which are never encoun- 
tered in ordinary ichthyosis.** Psoriasis is readily distinguished from 
congenital ichthyosiform erythroderma, since it is not congenital, the 
intervening skin between the psoriatic lesions is normal, the lesions do 
not remain fixed, and bullae are absent. In addition, the histologic 
features of psoriasis are entirely different. Pityriasis rubra pilaris may 
be differentiated in that it is not congenital, does not begin as a gen- 
eralized disease, and the primary lesion is a tiny red follicular papule. 
The bullae of epidermolysis bullosa, in contrast to those observed in 
congenital ichthyosiform erythroderma, usually occur at points of 
trauma and over bony prominences, and heal with pigmentation and 
atrophic scarring. These sequelae rarely occur in the bullous form of 
congenital ichthyosiform erythroderma. 


Course 


Permanent recovery from this disease has never been recorded, but 
the general health usually remains relatively unaffected. It may begin 
mildly and with the passage of time progress to a more severe form, 
or regress so that by adult life it is hardly more than a xerosis. The 
erythroderma may be permanent or may disappear in a few years, and 
the formation of bullae tends to disappear as the patient grows older. 
Temporary improvement occurs particularly during warm weather 
and after various treatment regimens. 


Treatment 


Treatment is directed toward the management of the ichthyotic 
skin and control of secondary infection. The frequent application of 
emollients generally improves the dry, scaly skin. Antibiotics are given 
both locally and systemically in the presence of infection. Recently 
Mason** reported a striking improvement following the use of hyp- 
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nosis, but its ultimate value in the treatment of this disease awaits 
further confirmation. The steroids have not been of value in the treat- 
ment of congenital ichthyosiform erythroderma. 
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ACNE VULGARIS 


Acne vulgaris is not only one of the most common of skin diseases, 
but also one of the most frequent of all human ills. In fact, acne affects 
the adolescents of both sexes with such regularity that it might be 
alluded to as a “physiologic event” rather than as a disease. Dur- 
ing the teens and early twenties almost every person, at one time or 
another, has blackheads, papules and/or pustules on the face, chest 
or back. In the most fortunate ones the lesions are so minimal and 
evanescent as not to be really bothersome; in others the eruption is 
of sufficient degree to be distinctly disturbing; and in the most un- 
fortunate it is so severe as to be serious or even ruinous to the patient 
and family as well. 

The development of acne is so common that its occurrence is often 
anticipated as the child reaches adolescence and its presence accepted 
in fatalistic fashion. And for some strange reason the nigh-inevitability 
of this eruption has often led to the erroneous assumption that acne 
cannot be treated satisfactorily. How often do dermatologists hear a 
parent or youth say something like this, “Well, it’s just adolescent 
pimples,” “They'll go away with time,” or, “They'll go away with 
marriage and sexual intercourse.” Unfortunately, such fatalistic and 
nihilistic attitudes are sometimes adopted even by physicians. The 
busy practitioner with more dramatic and immediately threatening 
problems on his mind may often be unable or unwilling to spend his 
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time in treating this noncontagious, nonfatal and apparently self-limited 
disease. But this is indeed poor medicine and also poor judgment. It 
is an error to consider acne a superficial disease, for it can leave its 
marks not only on the skin, but often also on the forming character 
of the insecure and sensitive adolescent. It is an error to regard acne 
as evanescent, for its scars often remain fixed not only on the skin, but 
also on the psyche throughout life. It is an error to treat acne lightly 
and as a trivial matter; for it is one of the greatest causes of emotional 
maladjustments, of conflicts between parents and children, of the 
young person’s failures in the sexual, social and economic spheres. Acne 
vulgaris can be and often is devastating, and probably produces “handi- 
capped children” and “crippled” youths in greater numbers and more 
pitiful fashion than most other diseases generally regarded as the prime 
offenders in this respect. 

It is surely unnecessary to stress these facts further to any group 
of pediatricians. For who knows better than the experienced pedia- 
trician the importance of the years of adolescence—the very years 
when acne runs its course—in the formation of the iidividual person- 
ality and character, in the development of social and sexual confidence, 
and in the making of ties and the finding of one’s correct niche in life! 

Above all it is an error for any physician to think or say that acne 
cannot be helped by judicious treatment. In nine cases out of 10 ap- 
propriate therapy will control the existing eruption, will materially 
reduce or entirely prevent the occurrence of new lesions and will lower 
the incidence of pitting and scarring. 

The following outline attempts to sketch the present concepts con- 
cerning the incidence and pathogenesis of acne vulgaris and to set 
forth what we consider to be the most effective and practical steps in 
its treatment. 


Incidence 


The introductory paragraph refers to acne as being practically a 
“physiologic event.” The chronologic relationship of the development 
of the secondary sexual characteristics and the onset of comedones, 
papules, pustules and cysts have long been recognized. But the studies 
of Bloch! are probably the first systematic investigations to prove the 
enormously high incidence of acne lesions during adolescence. In an 
unselected series of school children, including 2136 girls between the 
ages of six and 18 years and 2055 boys between the ages of six and 19 
years, Bloch found that on a single examination 59.6 per cent of the 
girls and 68.5 per cent of the boys showed some degree of acne. It is 
striking that at age 17, 96.6 per cent of the girls were affected and at 
age 18, 99.5 per cent of the boys presented lesions. 
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Pathogenesis 


As in most diseases, in acne vulgaris one can find a local “target 
tissue” or “tissue of response” and the stimuli, irritants or trigger 
factors which act upon the target site. The primary stimuli in acne 
vulgaris are undoubtedly various steroid sex hormones, and the target 
tissues are clearly certain sebaceous glands, hair follicles (the pilo- 
sebaceous apparatus) and their surroundings. Of the many mechanisms 
undoubtedly at play in the etiology of acne vulgaris, three do much to 
explain the pathogenesis of this disease. 

Selective Effect of Hormones on the “Organ of Response.” As is well 
known, the development of certain secondary sexual characteristics such 
as the hairs of the beard, of the axillae and the pubic area, the growth 
of the mammary and apocrine glands, and so forth, are directly con- 
nected with increases in the circulating estrogenic and androgenic 
steroids. It is not astonishing, therefore, that the pilosebaceous ap- 
paratus of the entire skin should be generally responsive to these same 
hormonal stimuli. This is indeed the case and leads to the changes of 
the skin and hair due to maturation and the characteristic coarsening 
and thickening of the skin and the enlargement of the pilosebaceous 
openings (erroneously called “pores” ) during adolescence. But for some 
reason in certain selected and perhaps particularly sensitive (hypersensi- 
tive) pilosebaceous organs the process does not run smoothly and end 
with the mere physiologic increase in size and function. It is in these 
particular “hypersensitive” follicular structures and glands that there 
develop the characteristic lesions of acne (see also p. 722). 

Some of the evidence that androgenic hormones in particular play an 
important role in the causation of acne will be mentioned briefly. These 
are (a) the not uncommon exacerbation of acne in relation to the 
menses, most commonly occurring within the few days just prior to 
the onset of flow when the androgen/estrogen ratio rises; (b) the 
acneform eruptions which occur with such “masculinizing” conditions 
as menopause, anterior pituitary tumors, adrenal tumors and arrheno- 
blastoma; (c) the acnes seen to follow large doses of corticotropin 
and/or corticosteroids in both men and women, and following testos- 
terone in women, in eunuchs and eunuchoids; (d) the absence of acne 
in complete eunuchs and many eunuchoid persons. 

It is of interest and importance to point out that probably not only 
the testicular and adrenal androgenic hormones are to be considered 
responsible for acne, but also, in females, progesterone. In 19511? we 
called attention to work which indicated the androgenic properties of 
progesterone and that progesterone-like sterols can be converted to 
androgens, and at that time speculated on a possible acnegenic effect. 
But Haskin, Lasher and Rothman’ were the first to show that proges- 
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terone behaved as did testosterone propionate in producing marked hy- 
pertrophy of the sebaceous glands in spayed rats, thus providing experi- 
mental evidence for the testosterone-like or androgenic action of pro- 
gesterone on this particular “organ of response.” 

Local Hypersensitivity or Particular Susceptibility of the Pilosebaceous 
Apparatus to Obstruction and Plugging. The pilosebaceous apparatus 
is the fundamental unit in the formation of acne lesions. When formed 
properly and functioning correctly, sebum will pass from the sebaceous 
gland up through the adjacent hair follicle and to the surface of the 
skin, even under the increased activity brought about by the new 
hormonal stimuli of adolescence. But the normal passage of the sebum 
and its delivery to the surface may be altered by a number of factors. 
Among these are (a) the caliber, the straightness or the kinking or 
tortuosity of the upper portion of the hair follicle with its hair; (b) 
the patency of the follicular opening at the surface or the narrowing or 
obliteration of the orifice by excessive horn formation, by periductal 
edema or infiltration, and so on; (c) the viscosity of the secreted sebum; 
(d) the storage and movement of the sebum within and over the 
stratum corneum; and finally (e) its removal as influenced by its viscos- 
ity, its emulsification by associated sweating, by the external temper- 
ature and that of the body and skin surface, and so on. 

These are some of the most apparent of the many different mechan- 
isms which may interfere with the normal functioning of the pilo- 
sebaceous apparatus and in doing so may lead to the formation not only 
of comedones, but also of papules, pustules and cysts (Fig. 73). In the 
majority of instances the primary lesion of acne, the comedone, is prob- 
ably the result of various stimuli which cause quantitative and/or quali- 
tative, functional and/or anatomic changes in the pilosebaceous unit, 
associated with narrowing of the follicular opening by epithelial hyper- 
trophy and horny overgrowth, and finally its closure and plugging of 
the orifice and duct with inspissated sebum and corneous material. 

Susceptibility of the Obstructed “Organ of Response” to Such “Sec- 
ondary” Changes as Infection, Inflammation, Pustule and Cyst Forma- 
tion and Scarring. Possible mechanisms contributing to the formation 
of the comedone and plugging have already been mentioned. Then, as 
the glandular acini continue to manufacture sebum, the materials 
which ordinarily would be extruded to the surface are put under pres- 
sure. It is not illogical to think of the next series of events being stagna- 
tion and chemical changes of the compressed sebaceous matter, which 
in turn could cause inflammation and secondary involvement in and 
around the sebaceous gland and hair follicle. Though the exact role of 
specific microorganisms in acne is not established, it does seem plausible 
that microorganisms caught in or reaching the plugged follicle at this 
point contribute to the inflammatory reaction, to the formation of 
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pustules and cysts. It is also possible 
that the plugged pilosebaceous unit may 
be particularly susceptible to irritating 
external exposures as well as to the effect 
of circulating hormones, irritants and/or 
allergens, thus accounting, in part at 
least, for the acne “flare-ups.” 

In sum, then, it is quite likely that 
more is known about the pathogenetic 
mechanisms in acne than in most com- 
mon diseases. So when the question is 
asked, “What causes acne?” the practi- 
tioner need not shrug his shoulders and 
give the impression, “Who knows?” or 
“Who cares?” Certainly enough is known Fig. 73. Cystic acne. 
to permit intelligent answers to the 
questions of the patient and his family. 

But more important still, present knowledge of the underlying mechan- 
isms which contribute to the formation of acne lesions makes it pos- 
sible to plan and carry out logical steps in both causal and symptomatic 


therapy. 








Differential Diagnosis and History 


While by far the majority of papulopustular eruptions which appear 
principally on the face, back and chest of the adolescent are acne vul- 
garis, it must always be borne in mind that there are other rather 
common skin diseases which may resemble acne and may affect essen- 
tially the same areas, but which require quite different forms of therapy. 
Some of the more important of these dermatoses are acne with rosacea, 
acne varioliformis, certain tuberculoderms, certain syphiloderms, some 
of the lymphocytomas of the face, drug eruptions, particularly those 
due to iodides or bromides, large doses of androgens and ACTH and/or 
corticosteroids, and others. Before starting treatment it goes without 
saying that the diagnosis should be accurately established. 

Conscientious and well focused history taking will not only help in 
establishing the diagnosis, but also will sometimes prove of value in 
finding and eliminating factors which contribute to the acne flare-ups, 
for example: (1) the use of certain types of make-up (in particular 
those of the “pancake” variety); (2) the ingestion of certain foods (see 
p. 738); (3) the intake of certain drugs, in particular iodides and bro- 
mides (see p. 738); (4) exposure in certain occupations (e.g., cutting 
oils, chlorinated diphenyls); (5) periods of exposure or cessation of 
exposure to the sun (see p. 731); (6) the menstrual period; (7) 
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markedly seborrheic scalp (see p. 734); (8) contact with wool or 
generally coarse-surfaced clothing. 

These are among the more common aggravating factors; others are 
sometimes found on careful questioning. 


Therapy 


Based on the afore-mentioned knowledge of pathogenesis, the objec- 
tives of acne management may be simply and logically, if somewhat 
arbitrarily, stated as follows: (1) to prevent, reduce or relieve the 
follicular plugging; (2) to prevent, reduce or relieve the secondary 
irritations, infections and inflammations in and around the pilo- 
sebaceous organs; (3) to prevent, reduce or relieve the acnegenic 
stimuli (hormonal, dietary, microbial, and so forth); and (4) to pre- 
vent, reduce or relieve the ultimate scarring sequelae of acne. 

Therapy Designed to Prevent, Reduce or Relieve Follicular Plugging. 
EXTERNAL THERAPY USED BY THE PATIENT. The most effective type of 
treatment here is in the form of external applications to bring about 
exactly the desired amount of continuous slight peeling. This is a 
matter of delicate adjustment. The desquamation must be kept to that 
level which is sufficient to clear the follicles of plugs and to keep them 
clear, but not be so irritating as to cause added disfigurement or dis- 
comfort. 

Too little peeling will often simply stimulate horn formation and 
the production of new lesions. Too much peeling will do the same, 
since the patient will interrupt the applications because of the pain and 
ugliness, and the newly forming excessive horny material will then have 
a tendency to cause new plugs and new lesions. 

Therefore the usual external management of acne consists in the 
main in a measured, carefully adjusted, continuous production of the 
optimal degree of drying and desquamation. In order to accomplish 
this the physician can either recommend proprietary acne remedies or 
prescribe those he wishes his patient to use. 

The proprietary products generally have the advantages of speedy 
availability and over-all acceptability, and require less knowledge, 
thought and time on the part of the physician. The prescription reme- 
dies have far greater advantages, in that the experienced physician can 
tailor and fit them precisely to the needs of the individual patient, site 
and time; and can at any desired moment change and modify their 
strength and consistency, color and form to meet the changing require- 
ments for measured desquamation. Though we are not able to list all 
the useful topical remedies, we shall try to give at least some of both 
types of external preparations, i.e., proprietary and prescription, which 
may be used with benefit. At the same time we shall try to arrange 
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the various modalities, not in their order of importance or effectiveness, 
but by mentioning the simplest and least complicated forms of therapy 
first. In general, most patients with minimal and early involvement 
may well respond to the simplest measures alone; while the greater the 
severity and duration of the eruption, the more difficult the treatment 
and the greater the number of modalities that must be used—including 
internal medications, radiation, and so forth. 

The proper use of a wash cloth or soft brush together with hot water 
and soap remains one of the simplest, most readily available and 
cheapest of all forms of therapy for acne vulgaris, but it can also be 
one of the most difficult habits to instil in the child and young 
adolescent. When performed regularly and with vigor, it is generally 
most helpful in removing the excess oils and dirt and in softening and 
loosening the follicular plugs. The effectiveness will depend on the 
individual skin and its tolerance, on the number of washings a day and 
the cleansing substance used. Ordinarily, soaps are usually well toler- 
ated and helpful. When additional dryness is desired in order to 
increase removal of comedones, such preparations as Acne Aid De- 
tergent Soap (Stiefel Medicinal Soap Company), Cosmasul (Cosmata), 
a sulfur-containing abrasive soap, Fostex Cream or Fostex Cake (West- 
wood Pharmaceuticals), or other sulfur-containing or otherwise medi- 
cated soaps may be used. Should the activities of the day make frequent 
washings impossible, then selected substitutes for soap and water should 
be utilized, such as Seba-nil (Texas Pharmacal Company) or the fol- 
lowing prescription: 


PRESCRIPTION | 


Sodium lauryl sulfate (Duponol C) .................... 0.03 gm. 
Acetone} 
Alcohol oa ha Lip aaiianiialet hw wid een exneuinnee 20.0 cc. 
Distilled water, sufficient to make ..............cecceee: 100.0 cc. 
Sic: Liquid cleanser. Use on cotton pledget, tissue or handker- 

chief. 


Ordinarily, more than simple washing or cleansing is necessary to 
soften the keratin plugs and remove comedones. The addition of a 
drying night cream can be acceptable if one such as the following is 
prescribed: 


PRESCRIPTION 2 


No tik ins eal Sa ha davat. a ie com sw Reena Raye hones RISE al 2-6% 
I nt ced cairn id oes Waste wid Saas pokes wa 3-10% 


Unscented cold cream, as sufficient. 


Some patients will prefer a “heavier” base such as zinc oxide oint- 
ment, or some a “vanishing” type of base such as “Almay Emulsion 
Base” instead of the cold cream. Since it is difficult to predict how 
“strong” an ointment a particular skin will tolerate, or what percentage 
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of resorcin and sulfur is required to achieve the desired dryness and 
peeling, it is wisest to begin with weaker concentrations and increase 
the concentration of active ingredients as tolerated and necessary. 

In those instances in which medicated creams which “show” cannot 
be used, a colorless liquid containing resorcin and sulfur may be tried. 
The following are examples: 


PRESCRIPTION 3 
Fn cae res Fema ay eee an A arg rene gene ae 2-5% 
EE ete te rebvicec wh eacew enue ewate riod 2-5% 
Alcohol (70%), as sufficient. 
Sic: Dab on all affected areas at bedtime. 

PRESCRIPTION 4 


NIN fsa delaras Slate idee aia toes PHS A eS Se Te ee 2-6% 
nee SE 2-10% 
Cetaphil Lotion (Texas Pharmacal Company), as sufficient. 

Sic: Rub in all affected areas at bedtime. 


Among the colorless “proprietaries” we have found Sulforcin Lotion 
(Texas Pharmacal Company) acceptable. 

If additional dryness is considered necessary, the same colorless 
preparations (prescriptions 3 and 4) may be used during the day as 
well as at night, either alone or covered with ordinary face powder or 
some appropriate liquid make-up. 

But even the carefully planned use of all the foregoing remedies may 
be insufficient to produce the optimal degree of graded, measured peel- 
ing. Often, particularly in young girls and women, it is necessary to 
provide a medicated or at least harmless cosmetic covering which will 
help in hiding or camouflaging the disfiguring lesions. It is generally 
advisable that heavy “pancake” type make-ups be discontinued and in 
their place a “skin-colored” lotion of the following basic formula be 
used: 


PRESCRIPTION 5 


Oxide of iron and bentonite (Neutracolor, Almay) ......... 1.5—3.0 gm. 
Zinc oxide 
Tale 
Calamine 
Glycerin 


Alcohol ) 
Water y of I alr a ara bea Say Nee g SO rand aera 40.0 cc. 


Sic: Liquid powder and make-up lotion; apply smoothly with finger tips. 

A wider range of color to match the complexion may be achieved by 
varying the amounts of Neutracolor and substituting neocalamine for 
the calamine in different amounts. When this liquid powder is used in 
conjunction with the previous prescriptions, the addition of active in- 
gredients may not be necessary. On the other hand, it may be desirable 
to medicate this “skin-colored” make-up lotion, as follows: 
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PRESCRIPTION 6 


IN a eR a a a std 2-6% 

IT 2.55 euch graniesace 506 aeaiaouah Wie Kiba oye bi wel aracer ele 2-10% 

B No. 5, as suffices. 

Sic: Medicated liquid powder and make-up lotion; apply smoothly with 
finger tips. 


As with the other medications containing resorcinol and precipitated 
sulfur, an increase in the concentration of these agents will increase the 
drying and peeling effect. This type of drying lotion is often preferred 
to the liquids and ointments of the types in prescriptions 2, 3 and 4. 
When the shake lotion or liquid powder type of prescription is used 
overnight, then a white, rather than “skin-colored,” lotion is often 
preferred, especially by males. Such a formula would be: 


PRESCRIPTION 7 


RI 62 iy See ene eee re a ap Pe ae ee 2-6% 
Precipitated Eee eee eer ee ener 2-10% 
_ ag: ee oer rts 15.0 gm 
ND Saad rec Seas pencil wo Soe Beat naa aon Uae ne ote ae a 10.0 cc. 
Alcohol 

Water NN isn i cnc Ah ker aS Oa Ac eadetenae ee 40.0 cc 


Sic: Apply with finger tips at bedtime and wash off in the morning. 


This type of preparation and that of prescription 3 are among the 
simplest to use and the most effective in the treatment of chest, 
shoulder and back involvement. Should additional dryness be neces- 
sary, it is almost certain to be achieved by including beta-naphthol, 
0.25 to 0.5 per cent, in addition to the resorcinol and sulfur. 

Numerous drying, “skin-colored” covering preparations containing 
resorcin and sulfur are available also as proprietaries, e.g., Resulin 
(Almay), Acnomel (Smith, Kline & French Laboratories) and Sulforcin 
Base (Texas Pharmacal Company). 

The individually fitted external therapy just outlined is usually sufh- 
cient to care for the comedo and papular type of acne and often also 
for the superficial pustular form. The more severe pustular and cystic 
forms often require additional measures, both external and internal. 

In our hands Quinolor Compound Ointment (Squibb & Sons) has 
proved of outstanding value in such instances. The average patient is 
often unable to tolerate this preparation if prescribed full-strength early 
in the course of therapy. It is wise, therefore, to start by diluting it 
with equal parts of white petrolatum or Plastibase (Squibb & Sons) 
(the plasticized petrolatum which is now used as the proprietary base). 
The patient is instructed to rub this well into all affected areas of the 
face at bedtime. Should burning or stinging last more than a few 
minutes, or should more lasting irritation result, it may be necessary to 
dilute the compound even more. Once tolerated and helpful, the 
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concentration may be increased to three-quarter strength and then full 
strength. Occasionally, excessive pigmentation may appear in the areas 
treated with this quinoline compound, but generally disappears soon 
after discontinuing its use. 

Most pustular lesions and cysts will be benefited by properly selected 
and correctly used hot compresses. Among the readily available and 
easily used solutions are boric acid solution (1 per cent), Burow’s 
solution (diluted with 20 parts of water) and Domboro solution (pre- 
pared with Domboro powders—Dome Chemical Company) applied for 
10 to 30 minutes once to four times daily. 

For the most severe and persistent cystic eruptions probably no ex- 
ternal measure is more effective than hot compresses with Vleminckx’s 
solution. This is prepared by adding one to 3 teaspoonfuls of fresh 
Vleminckx’s solution (solution of sulfated lime, N.F.) to a glass of hot 
water. While applying the compresses it is important to keep the 
solution hot either on a stove or by use of a hot plate or heating device 
of some type. Because of the odor and effects of hydrogen sulfide, this 
solution should be used in a well ventilated room. Rubber gloves should 
be worn when handling the solution, since it may discolor the nails 
and chafe the skin; jewelry and silverware should be removed from the 
room, for the sulfur fumes can tarnish these metals. 

EXTERNAL THERAPY ADMINISTERED BY THE PHYSICIAN. At times the 
most expeditious management of a particular case requires that the 
physician perform one or more local manipulative procedures. The 
simplest is the removal of “blackheads” with a comedone expressor. 
Pustules which are “pointing” and papules which present a dilated 
“pore” at the apex can sometimes be made to undergo involution more 
rapidly if the point of a sharp needle is inserted through the natural 
opening in order to dilate the orifice and channel; careful, firm pressure 
with a comedone expressor may then be applied. The contents of 
persistent acne cysts may require other methods of drainage in order 
to obtain more rapid healing. Of course, the method least likely to 
cause local scarring should be selected. Actual scalpel incision and 
drainage or marsupialization of the lesion are left as the last resorts. We 
have often achieved success by aspirating the contents of the cysts 
through a relatively large-bore needle (number 18) together with 
lavage of the cavity with a solution of equal parts of normal saline 
solution and 2 per cent procaine containing 10,000 units of buffered 
crystalline potassium penicillin G per cubic centimeter. At times it is 
advantageous to make injections with this solution at the periphery of 
inflamed cystic lesions. For this purpose a small-bore needle (number 
24) is used, and about 0.1 cc. is deposited at multiple sites. 

When marsupialization of long-standing cystic lesions is required, we 
have found that the cosmetic result can be made much better by 
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“planing” the edges by the rotary brush method under local tissue 
refrigeration at the same time as the scalpel surgery is performed. Such 
“Dermabrasion” (Morris Leider) can be repeated later if necessary. 

Solid carbon dioxide can be used to great advantage in the manage- 
ment of small papules, pustules and cysts. The carbon dioxide is 
formed into a pointed stick or pencil so that its diameter at the apex 
is slightly smaller than the lesion to be treated. It is then applied with 
moderate to firm pressure for five to 15 seconds. As a result of one or 
several such treatments given at weekly intervals an increased inflam- 
matory response is noted which is usually followed by more rapid 
resolution of the lesion. Carbon dioxide slush, with or without sulfur, 
is also useful when applied with a gauze sponge for the purpose of 
producing increased peeling of larger areas of skin. Today its use in 
the management of acne scarring has largely given way to planing 
(dermabrasion), which undoubtedly is superior for this purpose in 
selected cases (see below). 

HIGHLY SPECIALIZED EXTERNAL THERAPY REQUIRING SPECIAL TRAINING 
AND EXPERIENCE. The reintroduction and popularization of the motor- 
driven rotary abrading wheel (in this instance a wire brush) by the late 
Dr. Abner Kurtin for the treatment of acne scarring represents a dis- 
tinct therapeutic advance and today constitutes the best treatment for 
thousands of sufferers from the disfiguring and sometimes even in- 
capacitating and mutilating scarring of acne vulgaris and acne cystica. 
This form of “dermabrasion” or “skin-planing” has now been used 
sufficiently and by enough dermatologists on an adequately large series 
of patients to permit the following conclusions: (1) Only when the 
cases are properly selected is the method a distinct contribution to the 
management of acne scarring of the face. (2) Patients must be care- 
fully selected for such treatment because certain types of scarring 
respond better to treatment than others and because the personality 
and the attitude of the patient have much to do with what is considered 
success or failure. The deep “ice-pick” type of scars and the shallow 
scars which produce but a mildly irregular appearance of the skin do 
not generally respond favorably. Psychotic or neurotic or otherwise 
emotionally unstable patients with an apparent fixation on their scar- 
ring are generally “poor risks” for dermabrasion; for no matter how 
much improvement is actually achieved, these patients are likely never 
to be satisfied, and as a matter of fact many are seemingly more con- 
cerned with their appearance after dermabrasion than before. (3) It is 
impossible to predict how much improvement can be gained from a 
single planing or from multiple planings; 30 to 90 per cent improve- 
ment can usually be achieved as a final result. (4) Dermabrasion by 
the rotary brush method as introduced and now practiced by qualified 
experienced dermatologists is a highly developed technique, which can 
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bring substantial cosmetic and psychologic benefits to carefully selected 
subjects (Fig. 74). 

X-radiation still remains one of the most effective means for treating 
acne vulgaris when other methods have failed; when administered by 
well trained, qualified and conscientious dermatologists, it is one of 
the safest of all measures. It is unfortunate that some careless physicians 
have said that x-rays are harmful no matter how small the dose; still 
others have publicly stated that x-rays should not be used to treat acne 
vulgaris or any other “benign” dermatosis. Those responsible for in- 
culcating such erroneous ideas in the minds of lay persons and physi- 
cians are (usually unwittingly) rendering a great disservice by with- 





Fig. 74. A, Acne scarring before planing. B, Acne scarring 2 months after plastic 
planing. C, Acne scarring 2 months after photograph in B and additional planing. 


holding from many of these desperate and disfigured young people the 
very treatment that could safely relieve and rehabilitate them. For as 
has been proved by adequate follow-up studies over more than 20 years, 
superficial skin x-radiation in doses which will materially benefit over 
90 out of every 100 cases of acne (that is, in total doses not exceeding 
1000 roentgens given in fractions of 85 roentgens per week) is within 
the known limits of safety, and in properly selected patients adverse 
sequelae do not follow such irradiations.® 

It is sometimes asked, then, why x-radiation should not be used to 
treat all cases of acne; and why such an effective and safe method 
should be withheld until after other methods have failed. It is our 
conviction that neither x-ray nor any other therapy is a definitive or 
permanent cure for acne. We believe that even our best methods, 
including x-ray, merely succeed in “morbidistasis’—in suppressing the 
manifestations while the disease runs its course to its natural cure. 
Many patients are benefited by the various other therapeutic ap- 
proaches, and radiation is never necessary; other patients eventually 
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need radiation in addition to the other forms of treatment. We think 
that all will agree that in young people’s lives being clear of their acne 
at certain age periods is more important that at other periods. As a 
tule, the age of 17 years, or thereabout, is the beginning of the period 
when it is most important for young men and women to appear at 
their best. As we have just emphasized, the course of x-ray therapy 
once given to a total of 1000 roentgens cannot safely be repeated. 
Moreover, this amount is usually sufficient to suppress the activity of 
the disease for several years, but not necessarily for good. Therefore if, 
by the age of 17, other acne therapy has proved insufficient, that is the 
strategic time to add x-radiation, to bring up the big gun one has held 
in reserve. The benefit achieved is then usually of sufficient duration 
to make the adolescents relatively free of lesions during their most 
important years, and to carry them into young adult life and to the 
natural cure of acne. Of course, radiation need not always be withheld 
from younger patients with severe forms of acne which have proved un- 
usually resistant to the other kinds of management; but it must then 
be given with full awareness by patient and physician that once a dose 
of 1000 roentgens has been reached, the radiation cannot be continued 
or repeated with safety. 

Of much less benefit, but also sometimes helpful if used in con- 
junction with other forms of therapy, are regular exposures to the “sun” 
(Alpine) or “cold quartz” lamps. Once started, they must be used 
regularly, and the time of exposure must be carefully regulated upward 
in order to maintain the proper degree of dryness and peeling. If not 
used properly (e.g., producing an occasional “sunburning” exposure 
and peeling), flare-ups of the acne are not unusual, just as is observed 
with other inadequate peeling measures (see p. 724). This is in keeping 
with the common exacerbations of acne eruptions seen in our climes 
following the summer vacations when the beneficial daily exposures 
to the sun are suddenly discontinued. 

INTERNAL THERAPY. Antibiotics. In our experience the systemic ad- 
ministration of antibiotics has proved a most potent therapeutic measure 
in the management of many of the pustular or cystic forms of acne. 
When this form of eruption is slow to respond to the ordinary measures, 
the addition of one of the oral antibiotics may prove particularly help- 
ful. We have observed fewer side reactions with the newer tetracycline 
hydrochloride compounds than with oxytetracycline and chlortetracy- 
cline which preceded them, although we have not been impressed with 
any other therapeutic advantage. Here it must be stated that some acne 
patients will respond better or indeed only to chloramphenicol and 
not to the other oral antibiotics. But it is essential to recall that this 
particular antibiotic has repeatedly been reported to cause blood 
dyscrasias. It should, in our opinion, be used for the long-term therapy 
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of acne only when all other measures fail, only in suitable severe cases 
and only when the patients and their blood smears can be examined 
regularly and at short intervals. 

As a convenient routine we customarily give 250 mg. of the other 
selected antibiotics four times daily for four days, then three times 
daily for three days, then twice daily for one week. If the initial im- 
provement is maintained on this schedule of diminishing dosage, the 
dose is further reduced gradually over the following few weeks. It is 
not unusual, however, for the eruption to “break through” as the dose 
is reduced; and at times it is necessary to advise a maintenance or 
“morbidistatic” dose. Such a dose may vary from 100 mg. every second 
day to 500 mg. every day. In our experience most patients can, if 
necessary, be kept on such doses of the tetracycline series of antibiotics 
for several years without evidence of any adverse side reactions—and 
this is usually long enough for the acne to arrive at its own “spontane- 
ous” or “natural” cure. While taking antibiotics, our patients are 
continued on other forms of therapy, take a B complex vitamin (e.g., 
Vitamin B Complex 12—Squibb) daily and have complete blood cell 
counts at least every four to six weeks. In selected cases the addition of 
an antimonilial antibiotic may also be helpful in reducing untoward 
effects, e.g., in the form of a combination of Mycostatin and tetra- 
cycline (Mysteclin, Squibb and Sons). 

At times penicillin may also be administered on the same type of 
“step-down” schedule, starting with 600,000 to 1,200,000 units daily 
in divided doses by mouth. The newly introduced penicillin V recently 
reported on by the Mayo Clinic has to our knowledge not yet been 
given a trial as a long-term oral “morbidistatic” medicament in acne, 
but might prove excellent for this purpose. 

Hormones. It was logical to assume that the administration of certain 
hormones would prove of value in managing a disease which is primarily 
triggered by autochthonous hormones. Though estrogenic compounds 
and occasionally thyroid are of some value in selected cases of acne, up 
to the present hormonal treatment actually offers much less than many 
of the other forms of therapy discussed. If estrogenic hormones alone 
were used in the doses necessary to attempt to control all cases of acne, 
the incidence of harmful effects would undoubtedly be so high as to 
preclude their use in this disease. 

There are definite instances, however, in which estrogens can be 
administered with distinct benefit. When a careful history establishes 
the occurrence of acne flare-ups in relation to the menses, particularly 
several days to a week before the onset, we have often seen beneficial 
effects from the oral administration of a naturally occurring water- 
soluble conjugated estrogen (Premarin, Ayerst Laboratories) given ac- 
cording to the following schedule: 0.3, 0.625, 1.25 or 2.5 and, at times, 
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even 5.0 mg. daily, the patient starting therapy 10 to 14 days prior to 
the expected onset of the period. Therapy is discontinued with the 
onset of flow or when the prescribed 10 to 14 daily doses of the hor- 
mone have been taken, whichever comes first; and resumed 10 to 14 
days before the expected onset of the next menstruation, and so on. 
Ordinarily we do not begin such hormonal treatment until the young 
woman is at least 16 years of age and preferably 18. The smaller doses 
are often sufficient to reduce or suppress completely the premenstrual 
exacerbations; only rarely is it necessary to use the largest dose. Un- 
desirable side effects from these doses are few in this young age group 
and consist mainly in early or late onset of flow and only rarely of a 
missed period, menorrhagia or dysmenorrhea. All these effects quickly 
vanish and the patient returns to normal on withdrawal of the hormone. 
In some instances such pre-existing menstrual complaints are benefited 
after administration of the Premarin. Of course, estrogenic hormones 
should be given only after the necessary careful history and/or physical 
examination has been done to rule out such contraindications as mam- 
marty, Ovarian or uterine disease or malignancy. When well tolerated 
and beneficial, the smaller doses may be repeated monthly for a year or 
more, if necessary. 

In the severe and incapacitating cystic acnes which sometimes affect 
the male, large doses of Premarin or diethylstilbestrol, 0.5 to 1.0 mg. a 
day, may be given until clinical improvement is obvious or there are 
signs of feminization. This may take as long as four to six weeks. How- 
ever, this form of therapy is likely to produce gynecomastia, impotence, 
loss of libido, azoospermia and so on, and is therefore only a last resort 
in extremely severe cases. Fortunately, since our use of oral antibiotics 
we have not found it necessary to treat even one male patient in this 
way. 

It is possible that thyroid administration may at times prove of value 
in helping an otherwise stubborn acne eruption. In examining acne 
patients one should be alert for the ordinary signs and symptoms of 
hypothyroidism, although occasionally thyroid is helpful even in the 
euthyroid person. 

As always when giving potent remedies, the physician must keep 
patients receiving estrogens or thyroid under constant, careful super- 
vision. When the hormonal problem is apparently more complicated, 
the opinion and recommendations of an endocrinologist may be neces- 
sary. 

Vitamin A. The effectiveness of vitamin A in acne vulgaris is open 
to question. It is our impression that certain cases are benefited by its 
use in combination with other forms of therapy. The rationale of its 
administration is based on the role that vitamin A plays in influencing 
the keratinization of the surface of the skin, provided it is absorbed 
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and is taken in large enough doses for a sufficiently long time. We 
generally prescribe such water-miscible preparations as Aquasol A (U.S. 
Vitamin Corporation) and Acon (Endo Products) and the synthetic 
vitamin A palmitate, Vi-Dom-“A” (Dome Chemical Company) in doses 
of 50,000 units daily for three months or 100,000 units daily for one 
month. Recently we have been prescribing Vi-Dom-“A” Buccal Tab- 
lets and have made observations which suggest that this may be an 
efficient and effective way of administering vitamin A. We make it a 
rule to intersperse rest periods of one month between each of the 
courses and to measure the vitamin A and carotenoid blood levels at 
selected intervals in order to prevent the production of hypervitamin- 
osis A. 

Vaccines. At times stock or autogenous vaccines may help in some 
of the stubborn cases of pustular and/or cystic acne. However, the 
modern, careful long-term use of antibiotics is much more certain and 
has to a large extent replaced the administration of vaccines in acne. 


Thus far we have discussed in some detail the positive approach to 
the management of acne vulgaris itself. Before closing this discussion 
something should be said about the ofttimes associated involvement of 
the scalp, for most dermatologists are convinced that proper manage- 
ment of the scalp condition contributes to the improvement of the 


facial acne. 


SEBORRHEA CAPITIS AND ITS MANAGEMENT 


It is not at all unusual to see seborrhea of the hairy scalp (which 
may be either oily [seborrhea oleosa] or dry and scaly [seborrhea sicca] ) 
associated with an eruption of acne on the face. Though it has not 
been proved that these two conditions are related pathogenetically, 
there is evidence that with the occurrence of the seborrhea there is 
often an associated exacerbation of the acne. We are in complete agree- 
ment with the concept that the ordinary forms of seborrhea capitis 
result from (1) excessive or faulty secretion of the sebaceous glands, 
(2) excessive or faulty keratinization of the horny layer of the scalp, 
and (3) possibly an added secondary infection. According to this con- 
cept, therefore, the local pathogenesis of seborrhea capitis closely 
resembles that of acne—and it starts at just about the same age as acne. 
Obviously, then, the very factors which cause or aggravate acne might 
well cause or aggravate seborrhea, i.e., circulating and/or external 
stimuli and irritants acting upon susceptible pilosebaceous organs. 
Though the fact seems to be well established, the mechanisms whereby 
the presence of dirty and seborrheic scalp and hair makes acne worse 
have not been proved. It is, however, readily conceivable that the 
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dissemination of oily, greasy, scaly and infected material from the 
seborrheic scalp and hair could aggravate or maintain acne eruptions 
of the adjacent forehead and face and even of more distant areas. 

Whatever the causal relationship, it is good practice to advise routine 
care of the scalp when outlining acne therapy. Here again the nature 
of the treatment will depend on the severity of the condition. And 
again, it is practical to start with the simplest measures first. 

It is usually a good habit to shampoo the hair and scalp once weekly, 
and this is doubly true during the acne years. Ordinarily any good 
liquid or cream shampoo will suffice. When a dry scaling of the scalp is 
evident, Selsun Suspension (Abbott Laboratories), containing selenium 
sulfide, has proved to be simple to use and effective in most instances. 
As stated on the bottle, it should be used as follows: (1) Wet the head 
thoroughly with warm water, wash with soap and water, and rinse. 
(2) Shake well the bottle containing the medication. Pour an amount 
equal to one or 2 teaspoonfuls into the palm of the hand and work 
into the scalp, with the addition of a small quantiy of warm water, until 
a lather is obtained. (3) Rinse, and repeat the process. (4) Allow the 
preparation to remain in contact with the scalp for a total of at least 
five minutes. (5) Rinse the scalp by using three or four changes of 
water or by showering thoroughly with running water.* 

When Selsun is used, it is probably better for the physician to recom- 
mend a particular shampoo, for some purchaseable shampoos do not 
leave the hair in an esthetically acceptable condition when used with 
Selsun. We have found Dial (Armour Laboratories), containing hexa- 
chlorophene, and Ethix (Almay) shampoos effective and usually ac- 
ceptable. The weekly use of Selsun Suspension, however, often finally 
leads to the complaint of excessive oiliness of the scalp. This is an 
equally troublesome manifestation and more disturbing to some patients 
than the original dryness and scaling. At times this oiliness may be 
overcome by suggesting the use of the Selsun Suspension only every 
second, third or fourth week, with regular shampoos weekly. When too 
much oiliness continues despite this, the Selsun should be alternated 
with or replaced by some other antiseborrheic medicament, such as, 
for example, Sebizon (Schering Corporation), a liquid containing 
sodium sulfacetamide. This preparation is applied to the scalp the night 
before shampooing or may be left in for 24 hours if necessary. 

But as is often the case in medicine, even the newest medicaments 
are not always the most effective, and it is often necessary to revert to 
some of the excellent time-tested prescriptions in treating seborrhea 
of the scalp. One such scalp ointment is: 


* Perhaps we should inject a word of warning about the use of Selsun without con- 
tinued observation by a physician. A recent article (J.A.M.A., 160:1397, 1956) indi- 
cates that this may in some cases lead to toxic effects manifested by falling out of the 
hair. 
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PRESCRIPTION 8 


I IR 6 ois cinina wae ene eediens Soe eckaheOur Koes 5-10% 

Ee ee Ae er rT TT 2% 

* (Liquor carbonis detergens or oil of cade) ................24- 3-10% 

Hydrophilic ointment U.S.P. or selected proprietary emulsion base, as 
suffices. 


Sic: Rub well into entire scalp at night and shampoo out in morning. Repeat 
once to three times weekly. 


* May be included if necessary. 


Another standard and proved prescription is the following combination 
of sulfur precipitate and salicylic acid: 


PRESCRIPTION 9 


IN xh ac i's gis ew sh ores Wd OO elas wR ar a .6-10% 

I ent Bia Be aah atts rg idle biceaa ta Aa cane sealca erik Aad 3% 

Hydrophilic ointment, U.S.P., or selected proprietary emulsion base, as 
suffices, 


Sic: Rub well into entire scalp at night and shampoo out in morning. Repeat 
once to three times weekly. 


Proprietary emulsion bases may sometimes be used to advantage to 
replace the vehicle of the U.S. Pharmacopoeia. Our experience here 
has been largely limited to Emulsion Base (Almay), Qualatum (Al- 
may), Polysorb (Fougera & Company) and Cetaphil (Texas Pharmacal 
Company). The acceptance or rejection of each of these vehicles is 
usually a matter of individual characteristics of the hair and scalp and 
of personal preference, although the greasier bases are more difficult 
to wash out and generally less suitable for females. 

Scalp creams such as prescription 8 or 9 should be used at least once 
weekly, although in the beginning and with some patients it is neces- 
sary to use them twice or thrice weekly. 

Care of the scalp should be considered a prophylactic procedure, not 
unlike brushing the teeth, and should be done regularly, thoroughly 
and “forever.” 


SUMMARY 


The successful treatment of acne vulgaris can be a matter of delicate 
adjustments and proper therapy, both systemic and topical. Topical 
therapy depends upon the patient’s willingness and ability to carry out 
the prescribed procedures. It is not like an injection, an irradiation, a 
surgical operation or other therapeutic measure which can be executed 
upon the unwilling, the ignorant, the mentally defective, the uncoopera- 
tive or even the unconscious patient. Therefore, in order to achieve 
success in the management of acne vulgaris and seborrhea capitis, the 
physician must take all the time required to explain something about 
the disease, its course and the precise and logical steps in its manage- 
ment. The following pages of instructions, which we routinely give 
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our acne patients, are included in the hope that they may help the busy 
practitioner to instruct his acne patients. 


INSTRUCTIONS TO HELP YOU UNDERSTAND AND MANAGE YOUR ACNE 


General Information 


Ordinary acne is due mainly to overactivity and to plugging of the oil glands of 
the skin. (Oily hair and dandruff, and oiliness of the nose are typical results of such 
overactivity and plugging of the ducts and openings of the glands.) The frequent 
onset of acne at puberty indicates that there is a basic maladjustment of the skin 
to the hormones from the internal glands of the body. This usually clears up spon- 
taneously after a few years. But it may persist. Perhaps in some cases there may also 
be harmful effects from particular foods or external influences, and flare-ups occur 
after certain foods, drugs or cosmetics, etc. Despite rather general agreement on these 
points, by far the most important and effective treatment of acne remains external 
and local. 

Acne is neither catching nor dangerous, but sometimes may leave pitting and 
scarring. The development of pits and scars depends primarily on your reaction to the 
enlarged, irritated and often inflamed oil gland apparatus. The scarring is not due to 
treatment; on the contrary, the longer the disease goes untreated, the greater is the 
possibility of visible scars remaining. Fortunately certain forms of acne scars respond 
well to modern forms of treatment. 


Treatment 
This is directed toward: 


A. Dissolving and removal of the plugs 
B. Reduction of oil gland overactivity 
C. Prevention of flare-ups and recurrences 


Hot water and a good soap or the prescribed detergent or cleanser should be used 
freely (at least 3 times a day). The affected skin should be washed with a rough 
cloth or a complexion brush. At night, after the last washing, the prescribed lotion, 
ointment or other prescription should be applied freely over the entire affected regions 
of the skin. The eyelids, neck and other unaffected parts should not be included in the 
application. The lotion (which will dry to a powder) or the ointment should be left 
on overnight and removed with the usual soap and water washing in the morning. 
If so directed, the lotion should also be used during the day as “make-up” or liquid 
powder. In this case it will be colored to match your skin and to hide the blemishes. 
In general, less lotion is used for day application than for the night treatment. After 
a little practice the appearance of the lotion-covered skin should be cosmetically good 
or excellent. 

If a skin-penetrant solution, compresses or other medications are prescribed, 
additional instructions will be given. 

Temporarily, the skin should become somewhat dry and roughened under this 
treatment. This temporary roughness or “chapping” is desirable, for it constitutes a 
mild peeling which tends to open the plugged pores. However, if peeling should occur 
to such an extent that the skin becomes very red, itchy or otherwise uncomfortable, 
the applied remedy should be discontinued for one or 2 nights. (A soothing lotion or 
other preparation may be prescribed for this contingency. ) 

In many cases the overactivity of the skin glands is such that it must be combated 
by other means. A series of x-ray treatments is by far the most effective method of 
bringing the overactive skin glands back to their normal function. Modern x-ray 
treatment is not only the most reliable way of combating acne, but it is absolutely 
safe when administered by a competent dermatologist. There is no evidence that it 
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causes pitting or scarring. (A temporary flare-up may occur during x-ray treatment, 
usually between the third and sixth exposures.) 

Care of the scalp is desirable in the treatment of certain types of acne. In such 
cases the hair should be shampooed at least once a week, preferably twice a week. In 
some cases a special solution will be prescribed together with directions for its use 
after shampooing. If other types of scalp lotion are prescribed, a little of the lotion 
should be poured into a saucer; a soft toothbrush is then dipped into the lotion, the 
hair parted, and the roots of the hair and the scalp massaged with the moistened 
brush. Then the hair should be parted again about one inch from the first parting, 
and the lotion again rubbed the length of the part. This procedure is repeated until 
the entire scalp has been treated. For men, it is often preferable to drop the scalp 
lotion directly on the partings, provided the lotion bottle has a “shaker top.” If a scalp 
cream has been prescribed, it is similarly rubbed in with the fingers, usually on the 
night before shampooing the hair (8 hours of medication). 

While using the prescribed remedies, no other applications or treatments are 
permitted. Greases and creams of all sorts are prohibited (unless prescribed for special 
cases), since they often add more oil to that already present in the gland openings, 
thus tending to make the acne worse. ““Pancake-type” make-up may also tend to make 
some acnes worse. 

Experience has shown that the following tend to aggravate some cases of acne and 
must therefore be strictly and carefully avoided until proved safe in your case: 


1. Medicines: 


Iodides (Look at the package of salt in the kitchen. If it’s marked “iodized,” 
discard it! Also cough mixtures and other medicines may contain iodides. ) 

Bromides (Bromo-seltzer, triple bromides, Bromo-quinine; cold tablets; nerve 
medicines or sedatives containing bromides. ) 

Other medicines (In certain exceptional persons any or all medicines, including 
aspirin, may make the skin worse.) 


2. Foods: 


Chocolate—in any form (for example: cocoa, chocolate in candy, cake, ice 
cream sodas, sauces, drinks, etc.) 

Nuts—especially peanuts 

Sharp cheeses (cream and cottage cheeses are permitted) 

Shellfish and salt-water fish 

Excess of fats and sweets (but do not just “diet” blindly) 


In exceptional cases still other foods may make acne worse. Common among those 
are pork and pork products, wheat, oatmeal, malted drinks, eggs and spinach. If you 
have noticed a harmful effect from these or other foods, eliminate them from your diet. 


General Instructions 


If in good general health, be sure to get sufficient exercise and sleep, and drink 
6 glasses of water a day. If you are constipated, discuss the matter at the next visit. 

Avoid wearing woolen or other rough clothing (sweater, etc.) next to the skin. 
This has been known to aggravate acne on the back, neck, shoulders and chest. Fur 
neckpieces or fur collars may cause flare-ups on the lower cheeks and chin. A scarf 
will usually protect the skin. 

Chronic infections of the teeth, sinuses, tonsils, etc., anemia, menstrual and 
glandular disturbances may play a part in some cases of acne. You should, therefore, 
visit your family physician if you have not had a general examination within the last 
6 months, and your dentist if your teeth have not been x-rayed within a year. We 
would like a report from your general or family doctor and your dentist. 

Other modern methods of treatment include various types of injections (vaccines, 
etc.), antibiotics and certain other medicines to take internally. These are indicated 
when the measures outlined seem insufficient. 
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The response to exposure to the sun or a sun-lamp is an individual matter. Do 
not expose yourself without special instructions. 

Before you are discharged as cured, you must obtain instructions regarding the 
further care and hygiene of your skin and, if female, the proper use of the cosmetic 
suited to your particular skin. With these measures, recurrences of acne can usually 
be prevented. 


In general, it may be said that the dietary and other “don’ts” on 
these instruction sheets are sufficient to manage most acnes, and will, 
we hope, do away with the excessive proscriptions and constant nagging 
to which some of these young people are unnecessarily exposed: “Don’t 
eat fats,” “Don’t eat sweets,” “Don’t take spices,” “Don’t eat fried 
foods,” “Don’t take salt or salty food!” “Don’t pick,” “Don’t rub,” 
“Don’t masturbate.” But such mimeographed sheets are merely comp!e- 
mentary and can in no way take the place of careful verbal explana- 
tion and instructions on both the positive and negative points. It is 
necessary for the physician to muster his patience to take whatever 
trouble is needed to emphasize selected points over and over again and 
to recall to the patient’s mind the “do’s,” the “don’ts” and the “musts.” 

We are certain that the foregoing outline of the pathogenesis of acne 
vulgaris and of the logical steps in its management is full of omissions. 
Nevertheless we hope that its perusal will lead to a better understand- 
ing of this common and often crippling disease and its management. 
For the successful management of the majority of cases of ordinary 
acne is today within the grasp of practically every physician. By carry- 
ing out the properly selected, often simple, procedures he can frequently 
transform youthful despair and instability to youthful health and 
usefulness, and restore harmony and happiness to many a distraught 
family. 

Since the preparation of this clinic an excellent summarizing article by Malkinson 
and a fine editorial on acne by Rothman have appeared (J.A.M.A., 159: Nov. 12, 


1955). Moreover, the same journal on November 26, 1955, carried a complete sum- 
mary of the present status of ““Dermabrasion” by Rattner and Rein. 


The authors wish to express their thanks to Dr. Alfred W. Kopf for his assistance 
in the preparation of this manuscript. 
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DERMATITIS IN INFANTS 
AND CHILDREN 


Diagnosis and Management 


CLARENCE S. LIVINGOOD, M.D. 


EDWARD M. SHAPIRO, M.D. 


A dermatitis is a simple inflammation 
of the skin. It is the commonest of all skin conditions, not only in 
infants and children, but also in adults. The various types of dermatitis 
have many features in common, but if the morphology and distribution 
of the eruption, the history, appropriate laboratory data and the course 
of the disease are considered in detail, it is possible to delineate fairly 
distinct entities. We find it useful to classify the dermatitis in each 
case so far as this is possible because it is of great importance in estimat- 
ing prognosis and in planning therapy. In this paper we shall present 
a brief classification of the types of dermatitis important in infancy and 
childhood, and then we shall discuss these conditions, except those 
described by other authors in this symposium. Deliberately, we have 
tended to oversimplify our classification with the thought that such a 
presentation would be of more use to the physician who has not had 
special training in dermatology. 


TERMINOLOGY 


A few comments about the confusion in terminology which exists in 
regard to eczema and dermatitis are in order. The word “eczema” is 
derived from the Greek meaning “to boil out”; clinically, eczematiza- 
tion is characterized by erythema, edema, vesiculation, weeping and 
crusting; dermatitis may or may not exhibit eczematous changes. Some 
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dermatologists use the terms “eczema” and “dermatitis” more or less 
interchangeably; others add qualifying prefixes, and thus the diagnoses 
of contact eczema, nummular eczema, flexural eczema, atopic eczema, 
occupational eczema, and so on. Perhaps there is no other word in 
medical nomenclature as indiscriminately used as “eczema.” Numerous 
physicians use this diagnostic term to indicate many unrelated derma- 
toses; therefore, we agree with many of our dermatologic colleagues 
that, except for one characteristic morphologic type of eczematized 
dermatitis (nummular eczema), it is probably best to dispense with 
the diagnosis of eczema entirely. 


HISTOPATHOLOGY AND CLINICAL MANIFESTATIONS 


The histopathologic changes in dermatitis consist in vascular dilata- 
tion, intercellular and intracellular edema, cellular infiltration of 
the epidermis, vesicle and bulla formation in the epidermis, and dis- 
turbance of the keratinization cycle; also there is a variable degree of 
cellular infiltration in the corium (that part of the skin immediately 
beneath the epithelial layer). The clinical equivalents of this inflam- 
matory process in the skin are manifested by erythema, edema, vesicula- 
tion or bullae formation, oozing, crusting and exudation, scaling, thick- 
ening and lichenification, fissuring and hyperpigmentation (occasionally 
partial depigmentation). Erythema, edema, vesiculation and _ bullae 
formation, and oozing are signs of acute dermatitis; as the process be- 
comes subacute, scaling becomes a more prominent feature; thickening 
and lichenification, as well as fissuring and hyperpigmentation, are signs 
of chronic dermatitis. In some cases of dermatitis the manifestations 
include only erythema and/or edema and scaling with or without vary- 
ing degrees of lichenification and pigmentary changes if the process 
becomes chronic. 

Thus not all these clinical signs are observed in every patient who 
has dermatitis and, as indicated above, the vesiculation, weeping and 
crusting which are characteristic of eczematization may or may not 
occur. Indeed, the clinical signs are variable in different patients who 
have the same etiologic entity; for example, in some patients contact 
dermatitis is characterized only by edema and erythema of the skin, 
followed by varying degrees of scaling, but in most instances there is 
eczematization with vesiculation and/or bullae formation, oozing and 
crusting, followed by scaling with or without the later development of 
lichenification, fissuring and hyperpigmentation. During some stages of 
the disease atopic dermatitis is eczematized, and at other times it is 
manifested only by lichenification and scaling. 

Uncomplicated dermatitis is not followed by scar formation; the 
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reason for this is that normal epithelium regenerates after the patho- 
logic changes have subsided. Scarring results as an aftermath of skin 
diseases when there are significant changes in the corium; this sequence 
of events may take place if the dermatitis is complicated by secondary 
bacterial infection which extends deep in the corium; fortunately, 
usually when secondary bacterial infection complicates the picture (as 
it often does), it is confined to the epidermis and the denudation is so 
superficial that healing takes place without scarring. 


CLASSIFICATION 


In classifying the various types of dermatitis it would be desirable to 
use terms based entirely on etiology. As a matter of fact, impetigo and 
the superficial fungus infections are specific types of dermatitis with 
recognizable etiologic agents; these conditions are not included in 
this discussion. However, other types of dermatitis, with the exception 
of contact dermatitis, cannot be classified on this basis alone because 
either the cause is unknown (at least it is not possible to prove it) or, 
if etiologic factors are recognizable, frequently they are multiple and 
vary in importance from time to time in the same patient. For example, 
a patient’s dermatitis may have had its onset as a contact dermatitis, 
then become complicated by secondary bacterial infection, and finally 
eventuate as chronic eczematous dermatitis, despite the fact that the 
contactant has been eliminated and the bacterial infection treated 
effectively. It is necessary to use a classification which considers the 
available information in regard to etiology, history, distribution and 
detailed morphology of the presenting lesions, appropriate laboratory 
data (including skin tests in some cases) and course of the eruption. 
Because of these limitations, considerable difference of opinion rezard- 
ing appropriate diagnostic terms for the various types of dermatitis 
and eczema exists among dermatologists, and thus there are numer- 
ous synonyms for the same entities. It is understandable that the 
nomenclature is confusing for the physician who is not a dermatolo- 
gist. 

With these considerations in mind, we hope that the following 
classification will be useful to the pediatrician in his diagnosis and 
management of infants and children with dermatitis. 


Contact Dermatitis 


This is an inflammatory reaction of the skin (usually eczematous) 
caused by contact with a substance in the external environment; this 
represents an etiologic diagnosis. Poison ivy is a classical example 
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familiar to everyone. Contact dermatitis probably accounts for 15 to 
20 per cent of dermatitis seen in children; it is the most common type 
of dermatitis in adults; it is uncommon in infants. If uncomplicated, 
the dermatitis clears up spontaneously when the responsible contactant 
is discovered and eliminated. This condition is discussed elsewhere in 
this symposium (p. 649). 


Atopic Dermatitis 


This is a definite entity with a characteristic distribution pattern and 
course; part of the asthma-hay fever complex with a certain amount of 
hereditary predisposition; pruritus is a prominent feature. Many pedia- 
tricians, as well as other physicians, use the term “infantile eczema” 
for this syndrome when it occurs in infants and simply use the word 
“eczema” for the same disease in older children. Hill*:* states that it 
accounts for 75 per cent of the “eczema” seen in infants and children. 
In our practice this percentage is lower. This condition is classified 
by some dermatologists as disseminated neurodermatitis. See the ar- 
ticles by Drs. Urbach and Obermayer in this symposium (pp. 597, 
639). 


Seborrheic Dermatitis 


This condition is discussed later. 


Nummular Eczema 


There is a difference in opinion among dermatologists as to whether 
or not this condition is a separate entity. For the present, at least, we 
consider it preferable to consider nummular eczema a morphologic 
entity with a rather characteristic course and distribution pattern. In 
our experience it is much less common in infants and children than in 
adults. It is discussed later. 


Lichen Simplex Chronicus (Localized Neurodermatitis) 


This is characterized by lichenified, thickened, rather well cir- 
cumscribed plaques with borders that usually tend to merge gradually 
with normal skin, although the margins are definite; the lichenifi- 
cation or thickening is more pronounced in the center of the plaque 
than at the periphery. There is no eczematization. It is discussed 
later. 
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Eczematous Dermatitis 


We use this diagnostic category for patchy eczematous dermatitis 
not classifiable as contact dermatitis, atopic dermatitis, nummular ec- 
zema or seborrheic dermatitis; to some extent this is a “catch basket” 
diagnosis. It is discussed later. 


We do not wish to lead the reader to believe that these groups rep- 
resent sharply defined entities in every case or that all cases of dermatitis 
can be “pigeon-holed” in one of these categories. For example, some 
of the vesicular eruptions of the hands and feet are probably best 
classified as dyshidrosis (pompholyx). Diaper dermatitis in infants is 
another more or less specific type of dermatitis which is not included 
in our classification. In actual practice, transitional forms are encoun- 
tered frequently. Often it is necessary to observe an individual patient 
for some time before the exact diagnosis becomes apparent; it is 
essential to make the final diagnosis on the basis of appropriate 
diagnostic studies in an effort to establish etiologic factors so far as 
this is possible. Furthermore, sometimes a single patient will present 
two types of dermatitis simultaneously; an example of this is a con- 
comitant occurrence of seborrheic dermatitis and atopic dermatitis 
in an infant. Hill* has pointed out that he has not infrequently ob- 
served children who have both nummular eczema and atopic der- 
matitis. 


SEBORRHEIC DERMATITIS 


Seborrheic dermatitis is an inflammatory process which seems to have 
something to do with dysfunction and/or overactivity of the sebaceous 
glands. We subscribe to the viewpoint that often there is a hereditary 
diathesis and that both endocrine and metabolic factors seem to be 
of etiologic importance. However, the fact is that the cause of sebor- 
theic dermatitis is not well understood. 


Clinical Manifestations 


The manifestations of this syndrome include a variety of clinical 
forms ranging from dry scaling of the scalp to acutely inflamed, weep- 
ing, intertriginous dermatitis often accompanied by secondary bacterial 
infection. In general, except when the condition involves intertriginous 
sites, seborrheic dermatitis is characterized by scaling (classically greasy 
scales) and low grade inflammation of the skin without vesiculation; 
oozing and partial superficial denudation with crusting occurs fre- 
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quently in the intertriginous forms; secondary bacterial infection of this 
type is relatively common. The distribution pattern of seborrheic der- 
matitis is characteristic and includes a wide variety of sites. In older 
children and adults these sites of involvement are the scalp, retro- 
auricular area, external auditory canals, eyebrows, margins of the eye- 
lids, bridge of the nose extending to the cheeks in a “butterfly” dis- 
tribution pattern, the center of the forehead, the furrows of the alae 
nasi, the lower third of the presternal area, the upper back, the peri- 
umbilical area, the crural region, the gluteal cleft, the suprapubic re- 
gion, and the inframammary area in women. In general, it will be 
noted that the sites of seborrheic dermatitis are those in which the 
sebaceous glands are most numerous. Sometimes isolated, rather well 
demarcated, scaling, dry, noneczematized plaques may occur on the 
trunk and extremities. The distribution pattern varies from patient to 
patient; in many instances only the scalp is involved; in some cases 
several of the usual distribution sites are affected in the same patient, 
but involvement of all or even the majority of the characteristic sites 
enumerated here is unusual in the same patient. 


Seborrheic Dermatitis in Infants 


The most common manifestation in infants is cradle cap, which is 
manifested by thick, yellowish, greasy scales on the vertex or covering 
the greater portion of the scalp; in severe cases the hair may be matted 
with crusts. Other possible sites of involvement in the infant include a 
scaling, usually patchy, eruption on the cheeks and forehead. Inter- 
trigo in the folds of the neck (see Fig. 75) anteriorly, the axillae, the 
groins and sometimes the umbilicus may be found. Oozing and crusting 
on the face in particular may occur in babies if there is rubbing, and 
especially if secondary bacterial infection takes place. The condition 
has its onset during the first four months of life, pruritus is not severe, 
and the severity of involvement varies considerably. In most cases ap- 
propriate treatment results in prompt control of the condition. 

Usually the diagnosis of the various forms of seborrheic dermatitis 
in infants is not difficult; the intertriginous type must be differentiated 
from moniliasis by direct potassium hydroxide examination of the exu- 
date and fungus cultures; bacterial infection with Staphylococcus and/ 
or hemolytic Streptococcus may cause intertriginous dermatitis in 
babies, and also seborrheic dermatitis in these sites may be complicated 
by secondary bacterial infections with these organisms. When the face 
is involved, the condition must be differentiated from atopic der- 
matitis. 

We agree with Hill® that in infants seborrheic dermatitis is some- 
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times associated with atopic dermatitis and that, in some instances, it 
precedes atopic dermatitis. In some cases it is essential to observe the 
infant for some time in order to decide whether or not one is dealing 
with a baby who first has rather typical seborrheic dermatitis in the 
early weeks or months of life, with the process eventuating as atopic 
dermatitis, in which case the prognosis becomes that of atopic der- 
matitis with a prolonged course in most cases. In older infants (one 





« 


Fig. 75. Intertriginous seborrheic dermatitis. Differential diagnosis includes moniliasis 
and intertriginous primary bacterial infection. 


to three months), rarely, the entire cutaneous surface may at times be 
involved (Leiner’s disease) (Plate IV). 

Treatment. 1. For cradle cap, apply 3 per cent salicylic acid in olive 
oil nightly for two or three nights and follow with a mild soap shampoo 
on the following day. If there is considerable crusting and matting of 
the hair, it is necessary to repeat this process several times. The mechan- 
ical removal of the crusts and scales may be facilitated by the use of a 
fine comb; in some cases it is helpful to clip off the hair. After most 








748 DERMATITIS IN INFANTS AND CHILDREN 


of the crusts and scales have been removed, apply Pragmatar or 2 pet 
cent salicylic acid and 2 per cent sulfur in Aquaphor nightly until 
the condition clears up. An alternate treatment instead of Prag- 
matar or sulfur and salicylic ointment is 1 per cent Vioform in 
Petrolatum. 

2. For the intertriginous type, apply compresses with 1:40 Burrow’s 
solution (or a solution prepared by dissolving one Domeboro packet 
in one quart of water) for about 15 minutes two or three times daily, 
followed by the application of 0.01 per cent aqueous gentian violet 
solution or a shake lotion consisting of 20 per cent zinc oxide, 20 per 
cent talc, 10 per cent glycerin, and water to suffice. After a few days of 
such treatment the oozing is usually decreased, and, if tolerated, 1 per 
cent Vioform in zinc oxide ointment may be applied twice daily. One 
per cent hydrocortisone ointment (Cortef ointment, Cortril ointment, 
Hydrocortone ointment) or lotion, or the combination of hydrocorti- 
sone and neomycin (1 per cent Neocortef ointment, cream or lotion) 
is sometimes more effective than the time-honored antiseborrheic meas- 
ures in clearing up residual involvement after the acute manifestations 
have been controlled by compresses. If there is secondary bacterial in- 
fection, one of the antibiotic ointments should be applied three times 
daily until this is under control; usually we use Mycitracin (neomycin 
and bacitracin) ointment, erythromycin-neomycin ointment or Terra- 
mycin ointment. 

3. Seborrheic dermatitis in infants tends to occur in babies who are 
overweight, and a low fat diet is important. The plan of dietary treat- 
ment suggested by Hill* is as follows: Pour off the top 4 ounces from 
a quart of milk and prepare formula with the remaining 28 ounces of 
milk, 6 ounces of water, 2 level tablespoonfuls of Karo syrup or Dextri- 
Maltose and 4 level tablespoonfuls of Casec. Cook in a double boiler 
for one-half hour to make a smooth gruel and add enough water to 
replace that which has boiled away. 


Seborrheic Dermatitis in Older Children 


This is much less common in children than in adults. There is a 
distinct increase in incidence after puberty. However, in some children 
one does see seborrheic dermatitis which, in general, is similar to the 
type observed in adults. In older children the scaling of the scalp may 
be dry (pityriasis sicca) or oily (pityriasis oleosa). Other sites of in- 
volvement include the retroauricular area and the external auditory 
canals, where the condition is manifested by erythema and scaling; 
sometimes there is secondary bacterial infection with weeping and fis- 
suring when these areas are involved. Another type is represented by 
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erythema and scaling of the eyebrows and/or the margins of the eye- 
lids. Occasionally there is erythema and scaling of the furrows of the 
alae nasi, but other evidence of seborrheic dermatitis on the face is 
uncommon in children. Also, seborrheic dermatitis of the intertriginous 
sites, namely, the axillae, groins and gluteal cleft, is uncommon in 
children, whereas such manifestations are common in the adult. Oc- 
casionally there are isolated, rather well demarcated, scaling, non- 
eczematized plaques on the trunk and extremities; in these cases tinea 
corporis must be ruled out by direct potassium hydroxide examination 
of the scales and cultures for fungi. 

Treatment. 1. Use Pragmatar or 3 per cent colloidal sulfur and 3 
per cent salicylic acid in Cetaphil ointment base or Hydrophilic oint- 
ment, U.S.P. For treatment of the scalp, apply one to three times 
weekly and wash out the next morning with soap and water. For other 
sites apply a small quantity twice daily. Do not apply to acutely in- 
flamed sites of involvement. 

2. Apply Resorcitate Lotion (Almay) or Resorcitate Lotion with oil 
(Almay) for scaling of the scalp. Use the first preparation for oily sebor- 
theic dermatitis of the scalp and the lotion with oil for dry scaling. 
Apply nightly. 

3. Use Selsun Suspension Shampoo (Abbott) for seborrheic der- 
matitis of the scalp (dandruff). Use as a shampoo once weekly accord- 
ing to exact directions on the bottle. We use Selsun only in older 
children and adults; a course of such treatment is about four to six 
weeks. 

4. Use 1 per cent Vioform in Petrolatum or in Cetaphil ointment 
base (Texas Pharmacal) for the retroauricular area, external auditory 
canal and intertriginous sites. 

5. Use antibiotic ointments (Mycitracin or Terramycin with poly- 
myxin B ointment) for secondary bacterial infection which, for the 
most part, is a complication only with involvement of the retroauricular 
and periauricular areas. 

6. One per cent hydrocortisone ointment and lotion preparations 
with neomycin (Neo-cortef ointment, cream and lotion) are sometimes 
more effective for secondarily infected seborrheic dermatitis of the 
auricular area (see Fig. 76) than any other local treatment; it has seemed 
to us that the fluorinated hydrocortisone preparations (Florinef or 
Florinef-S, Alflorone, F-Cortef) are particularly effective for eczema- 
tized seborrheic dermatitis of the auricular area. (If treatment is pro- 
longed, the topical dosage of fluorinated hydrocortisone should be 
limited to about 3 to 5 mg. daily because of the possibility of absorp- 
tion leading to sodium retention.) Except in occasional cases we have 
not been impressed with the therapeutic efficacy of the hydrocortisone 
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preparations for seborrheic dermati- 
tis involving other sites. 

7. Use Castellani’s paint diluted 
with equal parts of water for inter- 
triginous involvement. Apply twice 
daily. 

8. General measures: low fat diet; 
adequate rest and exercise; and 
possibly vitamin B complex is of 
value. 


LICHEN SIMPLEX CHRONICUS 
(LOCALIZED NEURODERMATITIS) 
This is an entity which is com- 
mon in adults, but relatively rare in 


children; it does not occur in in- 
fants. It is characterized by pertsis- 





Fig. 76. Eczematized seborrheic der- 


matitis with secondary bacterial infec- : 
tion; controlled by 1 per cent Neo-cor- tent, well demarcated, slightly ele- 


tef ointment and antiseborrheic meas- vated, lichenified plaques usually on 


ures for the scalp; prolonged treatment the extremities and back of the 
with the hydrocortisone preparation : 


was necessary to suppress the dermatitis. neck; in children near the age of 

puberty we have observed involve- 
ment of the thighs. Often there is a solitary plaque, but there may be 
multiple lesions (Fig. 77). There is no eczematization, but the sites of 
involvement may be excoriated and erythematous. The differential 
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Fig. 77. Localized neurodermatitis in a 10 year old boy. 





diagnosis includes superficial fungus infection; plaques of tinea corporis 
are usually more inflammatory and often vesicular, the borders are 
more active than the center of the lesion, and lichenification is not 
a feature of the disease; direct potassium hydroxide examination of 
scales and cultures for fungi should be done. The pruritus in lichen 
simplex chronicus is severe, and the scratching perpetuates the condi- 
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tion. The etiology is not known, but there is general agreement that 
psychic factors are important. The prognosis for complete cure is not 
good. 


Treatment 


1. If feasible, the application of an occlusive dressing left in place 
for at least several days at a time will help to break the itch-scratch 
cycle; this is a most important factor in treatment. 

2. Crude coal tar ointment, U.S.P., is applied under the occlusive 
dressing described above. 

3. One to 2.5 per cent hydrocortisone ointment is often effective in 
relieving pruritus; however, in many cases it has either no effect or is 
only partially effective. In patients in whom a continuous occlusive 
dressing is not feasible we use hydrocortisone ointment during the day 
and crude coal tar ointment at bedtime. 

4. Sedation for brief periods of time is indicated in selected cases. 

5. Psychotherapeutic measures are used as for neurodermatitis. (See 
Obermayer’s paper in this symposium.) 


NUMMULAR ECZEMA 


The term “nummular eczema” refers to a condition which usually 
occurs on the extremities and frequently takes on a nummular or coin- 
shaped configuration. We consider this a definite entity which occurs 
in children, although in our experience much less frequently than in 
adults. It is well to note that eczematization may occur in any derma- 
titis and that any eczematous process may become nummularized. 

The etiology is not well understood; some of the factors which 
have been considered by various investigators include bacterial infec- 
tion! and local sensitization to bacterial products, irritation by direct 
chemical or physical exposure,’ psychic factors and focal infections. 
Dry-skinned persons are more susceptible, and Gross,? as well as Sulz- 
berger and Baer,® has emphasized that cold weather is a predisposing 
factor. 

Usually the clinical picture of nummular eczema is distinctive, and 
the eruption may be differentiated from the other forms of dermatitis 
by the morphology and distribution of the lesions. In the typical case 
the individual lesion is seen early as sharply circular, but later, more 
oval plaques may be seen. This is always an eczematous eruption, and 
on the surface of the plaques are tiny papules and vesicles whieh may 
cover the lesion. There is infiltration of the base with weeping, crusting 
and scaling as the lesion becomes less acute. At times there may be a 
tendency to clearing in the center of the plaque, which gives the lesion 
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a superficial resemblance to tineal infections; direct potassium hydrox. 
ide examination and fungus cultures are useful in differentiating the 
two conditions. Annular impetigo must also be considered in the 
differential diagnosis. 

The plaques may not always be found in the same stage of develop- 
ment. The eruption may reappear at the sites of healed lesions or may 
suddenly exacerbate in the center of one which is undergoing involu- 
tion; the sequence of events may be not unlike that observed in the 
course of fixed drug eruptions and recurrent herpes simplex. Charac- 
teristically, the eruption appears on the dorsa of the hands and on the 
extensor surfaces of the arms, legs and thighs. Usually the distribution 
is asymmetrical, but at times the lesions on the cheeks or elsewhere 
may be more or less symmetrical. The prognosis for control of the 
condition is good if appropriate treatment is carried out. 


Treatment 


General or Systemic Treatment. 1. Examine carefully (particularly 
the teeth and tonsils) for possible focus of infection and, if such is 
present, treat it appropriately. 

2. Avoid direct contact of involved sites with soap and water as 
much as possible. 

3. Sedation in selected cases and psychotherapeutic measures are 
indicated as for neurodermatitis. 

4. Vitamin A, 25,000 units three times a day, is sometimes useful.” 

Local Treatment. 1. Crude coal tar ointment, U.S.P., or Daxalan oint- 
ment (Dome Chemical Co.) should be applied with a bandage once 
daily. 

2. An alternate tar preparation which is sometimes more effective 
than crude coal ointment is: 
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Sic: Apply to affected lesions with bandage once daily. 

When the lesions are re-dressed, the residual ointment may be peeled 
off gently with a tongue depressor; in any event do not attempt to re- 
move the paste with soap and water; additional ointment is applied on 
top of that which adheres to the lesions. 

3. One per cent hydrocortisone and neomycin in a vanishing type 
of ointment base (1 per cent Neocortef Cream—Upjohn) is a useful 
addition to our therapeutic armamentarium for nummular eczema; it 
should be rubbed in three or four times daily. Another vanishing base 
type of hydrocortisone preparation which does not contain an anti- 
biotic is 1 per cent Cortril ointment (Pfizer). Greasy ointment bases 
are not well tolerated by these patients. 
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ECZEMATOUS DERMATITIS 


We use the term “eczematous dermatitis” as a morphologic diag- 
nostic term for dermatitis which is eczematized and cannot be classified 
as nummular eczema, atopic dermatitis, contact dermatitis or as a 
primary bacterial infection. For many years Stokes,® in particular, has 
emphasized the concept that eczematous cutaneous eruptions are often 
due to multiple etiologic factors which indeed may vary in their im- 
portance from time to time in the same patient. In our pediatric der- 
matologic practice we believe that the following etiologic factors are 
variously recognizable in eczematous dermatitis: (1) allergic contac- 
tant; (2) primary irritants (dermatitis in which factors (1) and (2) are 
the only ones is classified under the heading of contact dermatitis) ; 
(3) food allergy; (4) bacterial infection and local cutaneous sensitiza- 
tion to the bacterial products (impetigo and other primary uncom- 
plicated pyogenic infections of the skin are classified as such); (5) foci 
of infection; (6) abnormalities of the sweat mechanism and vasomotor 
system when there is involvement of the hands and feet; (7) psycho- 
somatic factors. 

Occasionally other possible contributory factors, including digestive 
and metabolic disturbances, intercurrent systemic viral and bacterial 
infections, and cutaneous sensitivity reactions to drugs may be recog- 
nizable. We do not mean to imply that etiologic factors are uncovered 
in all cases, but in evaluating each patient all these considerations must 
be kept in mind. It is well to add that fungus infection and either 
distant or local sensitization to allergenic agents elaborated by the 
fungi at the primary site of infection may occur, but in our experience 
this factor is rare in eczematized dermatitis seen in children; bacterial 
infections of the skin, especially if persistent, are far more important 
in initiating apparent local sensitization and chronic eczematous der- 
matitis than are fungus infections. 


Description and Distribution of Lesions 


Essentially, this is an eruption characterized by inflammatory plaques 
(see Figs. 78, 79, 80; Plate IV) with erythema, edema, tiny to larger vesi- 
cles and papules; oozing and crusting; these manifestations vary accord- 
ing to the stage of the process. In other cases the dermatitis is more dif- 
fuse, extending, for example, over the dorsum of the foot. Often the 
borders of individual plaques are relatively indistinct, and there is no 
particular tendency for vesiculation of the borders as there is in inflam- 
matory tinea corporis; however, laboratory examination for fungi should 
be routine. 

There tends to be an up-and-down course of the eruption with epi- 
sodes of vesiculation and increased inflammatory response followed by 
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Fig. 78. Eczematous dermatitis, dorsum of toes. Contactant factors were ruled out; 
there was no apparent etiologic factor. Partial improvement with hydrocortisone 


ointment. 





La att 


Fig. 79. Eczematous dermatitis of the buttocks; no apparent etiologic factor dis- 
covered despite careful studies, including elimination diets. Cleared after prolonged 
treatment with 1 per cent hydrocortisone ointment. 


a period of improvement, and, at thi time, there may be only slight 
erythema anu scaling; chronic plaques with more activity may be 
lichenified and fissured. Pruritus is a prominent feature; it tends to 
vary in intensity from time to time and frequently occurs in paroxysms. 
Often bacterial infection is one of the component contributory factors, 
and in these cases the morphologic picture includes vesicopustules, pyo- 
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genic crusts and sometimes surrounding cellulitis with or without re- 
gional lymphadenopathy. Many dermatologists use the diagnostic term 
“infectious eczematoid dermatitis” for eczematous dermatitis in which 
bacterial infection is a prominent etiologic factor. 

These lesions may occur on any part of the body, but, in our ex- 
perience, they are more common on the feet, hands, retroauricular 
area and the extremities, as well as the buttocks. Lesions on the feet 
are apt to involve the dorsal surface of the toes and the dorsal surface 





A B 
Fig. 80. A, Eczematous dermatitis. Duration off and on for one year. B, After 4 
weeks’ treatment with 0.2 per cent fluorocortisone ointment (this is available under 
the trade names Florinef, Alflorone and F Cortef ointment). Prolonged treatment 
for 4 months was necessary before remission was effected. 


of the inner spaces, extending in some cases onto the dorsal surface of 
the foot. 

Another type of patchy dermatitis infrequently observed in children 
is characterized by round or oval, multiple, superficial, scaly, noneczema- 
tized or only slightly oozing and crusted plaques on the extremities 
which usually occur only during the winter months (“soap and water 
dermatitis,” “winter dermatitis” ). 


Treatment 


1. History, examination and work-up all to include consideration of 
the following: (a) possible allergic contactant and irritant factor, in- 
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cluding possibility of sensitivity to external medicaments; (b) local 
bacterial infection; (c) food allergy factor; (d) emotional disturbances. 

2. In selected cases, if local treatment is ineffective, we attempt to 
tule out a possible food allergy factor with elimination diets. However, 
we do not believe that children should be placed on strict elimination 
diets for long periods of time. Initially, we try the elimination of 
chocolate, nuts and peanut butter, citrus fruits, tomatoes, pork and 
condiments; if there is no improvement and if we consider food allergy 
a possible factor, we add milk, wheat and eggs to this elimination list 
for a trial period of one week. We do not agree with some allergists 
that it is necessary to continue trial elimination diets for three to four 
weeks. The approach in these cases of possible food allergy must be 
individualized. In pursuing this matter of possible food allergy it is 
important to avoid interfering with the proper nutrition of the child. 

3. If feasible, covering the lesions with appropriate dressings for 
several days to one week and observing the effect of such protection is 
helpful in ruling out contactant factors. 

4. If a possible focus of infection is present, it must be treated ap- 
propriately; in our experience this factor is not a frequent one. 

5. Antibiotic ointments or systemic antibiotics for bacterial infec- 
tion are important factors. We prefer to use antibiotics for topical 
application which are not used systemically, and for this reason Myci- 
tracin ointment (neomycin and bacitracin) is our initial local antibiotic 
ointment of choice; if there is no significant improvement in five to 
seven days and if we still think that topical antibiotic treatment is in- 
dicated, we try erythromycin or Terramycin ointment. We use anti- 
biotics systemically (penicillin, erythromycin, tetracycline) if there is 
extensive involvement, cellulitis, lymphangitis, significant lymphaden- 
itis or elevation of temperature; also for any cutaneous infection due 
to hemolytic Streptococcus. 

6. One to 2.5 per cent hydrocortisone used topically either as an 
ointment or lotion is a most important addition to our therapeutic 
armamentarium for eczematous dermatitis. (See discussion under Sebor- 
theic Dermatitis and Nummular Eczema. ) 

7. In the acute stage, compresses or soaks with 1:30 Burow’s solu- 
tion (or solution prepared by dissolving one Domeboro packet in 1144 
pints of water) are useful; apply for about 20 minutes three times daily, 
followed by application of one of the hydrocortisone preparations. 

8. Tar preparations, such as crude coal tar ointment, have a place 
in the local treatment of some cases, but in our experience they are not 
as effective in this condition as they are in typical nummular eczema. 

9. Other local medicaments which may be useful in selected cases 
are 3 per cent ichthyol in zinc oxide ointment; 3 per cent Vioform 
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ointment or cream or 3 per cent Vioform in zinc oxide ointment; Un- 
guentum Aquae Rosae, U.S.P.; and Lassar’s paste. 


SUMMARY 


1. A classification of the various types of dermatitis seen in infants 
and children is presented and discussed. 

2. The terms “eczema” and “dermatitis” are discussed briefly, to- 
gether with the clinical and histopathologic characteristics of dermatitis. 

3. Seborrheic dermatitis, nummular eczema, lichen simplex chronicus 
and eczematous dermatitis are defined, and a plan of treatment for 
each condition is outlined. 

4. The appropriate use of topical hydrocortisone preparations and 
antibiotics both locally and systemically represents a therapeutic ad- 
vance of significant proportions in the management of all types of der- 
matitis in infants and children. 
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DIAPER DERMATITIS 


SHELDON SWIFT, M.B., CH.B. 


Physicians who care for large numbers 
of infants and small children will often see eruptions in the diaper 
area either as a presenting problem or often as an incidental finding. 
The most common eruption in this location is due to irritation from 
wet diapers or from the decomposition of urinary urea and its con- 
version to ammonia, which then acts as a primary irritant. It is this 
type of eruption which is known as “diaper rash.” Few children pass 
through infancy without episodes of this unpleasant affliction, often 
despite the efforts of a conscientious mother. Though usually no more 
than a disagreeable nuisance, lesions in this area may progress to sec- 
ondary infection and ulceration, or may become complicated by other, 
superimposed skin disease. Confusion may also arise when a derma- 
tologic disease of entirely different etiology arises in the anogenital 
region. 


ETIOLOGY 


Moderate erythema and some maceration may occur from constant 
friction between the skin and wet diapers. However, it has been shown 
that the main factor in the production of diaper dermatitis is the for- 
mation of ammonia beneath the diaper. Urea is broken down by Bac- 
terium ammoniagenes: 


CO(NHsz)>e - 2H.O = (NH4)2COxz = 2NH, —_ H,O — CO. 


The organism is a gram-positive bacillus which is easily cultured from 
the feces of most infants. Its bacteriologic and morphologic character- 
istics have been well investigated. Warm wet diapers are an excellent 
environment for the growth of the bacteria, which readily involve the 
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skin of the entire diaper area. The odor of ammonia is all too apparent, 
particularly when the child is changed in the early morning after the 
diaper has been well saturated during the night and has been worn 
for several hours. Occasionally the concentration of ammonia is high 
enough to make the eyes of the observer water when the diaper is re- 
moved. This ammoniacal type of diaper dermatitis was originally de- 
scribed by Jacquet® and is sometimes called “erythema of Jacquet.” 
Other factors may contribute to produce the eruption. Coarse hard 
diapers which have been poorly rinsed may irritate the sensitive skin 
of an infant. Intertrigo may serve as a starting point for an ammonia 
dermatitis. 

Disturbances in the stool may predispose to a diaper dermatitis or 
may cause an anogenital eruption from irritating substances in the 
feces. Perianal dermatitis surrounds the anal orifice and may extend 
on to the buttocks, but is sometimes confined to the intergluteal cleft, 
and may not be seen unless the buttocks are separated. It has been 
observed that perianal dermatitis is more likely to occur in infants 
when the stool is alkaline, and that the pH of the feces is directly af- 
fected by the type of milk.” It is less common in breast-fed babies. The 
diarrhea caused by an excessively fatty diet contains large amounts of 
irritating fatty acids. Infants on a soya bean milk substitute often have 
loose stools and a severe perianal eruption. High protein foods cause 
an alkaline stool which is irritant and also aggravates a tendency to 
ammonia dermatitis, since it aids the growth of bacteria in the bowel. 
Oral ingestion of antibiotics is sometimes followed by an anogenital 
eruption, since diarrhea may result from alterations in the flora of the 
intestine. 


CLINICAL APPEARANCE 


Essentially, ammonia dermatitis is an angry-looking erythema, with 
some roughening and scaling of the skin. The eruption is frequently 
maculopapular and may be vesicular. A few pinhead-sized pustules may 
be found without gross secondary infection. In severe cases the dis- 
solution of the epidermis is complete, leaving moist, oozing and tender 
erosions (Figs. 81-85). 


DISTRIBUTION 


As the name “diaper dermatitis” would imply, the eruption is usu- 
ally confined to the diaper region. However, it may spread up the ab- 
dominal wall and down the thighs. Lesions have sometimes been re- 
ported some distance away from the groin, for example, as far away as 
the heels. This could be due to the infant’s lying curled up so that the 
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heel is in constant contact with the ammoniacal diaper. Enuresis in 
older children can produce lesions on the face and neck and other areas 
of the skin from saturation of the bedding and pajamas. In most cases 
the skin creases are protected by the opposing skin surfaces, and are 
thus somewhat spared from contact with the ammonia. This serves to 





Fig. 81. Ammonia dermatitis. 


help differentiate ammonia dermatitis from intertrigo, which involves 
the creases primarily. 


COMPLICATIONS 
Secondary Infection 


Infection may occur in any case of diaper eruption, but is most likely 
to occur in the severe cases where areas of the skin are denuded. The 
lesions may coalesce to form an area of infectious eczematoid dermatitis. 
Occasionally large bullae may be noted (bullous impetigo). It is per- 
haps worthy of mention that glomerulonephritis has followed group A 
streptococcus infections of the diaper area. 

A more serious and recent hazard is infection with an antibiotic- 
resistant staphylococcus. Newborn infants do not seem to be able to 
localize such infections, which may spread in spite of therapy with 
erythromycin and Chloromycetin. It is hoped that newer antibiotics 
such as Aibamycin will provide us with an effective answer to this 
problem. 


Meatal Ulceration 


Erosion and ulceration of the meatal opening and the distal urethral 
mucosa may occur in circumcised male babies. The pain from this 
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Fig. 82. Perianal eruption with severe erosions. Secondary to diarrhea from a soya-bean 
milk substitute. 


leads to reflex inhibition of micturition and secondary distention of the 


bladder.? 


DIFFERENTIAL DIAGNOSIS 
Intertrigo 


This eruption is confined to skin surfaces that are in contact with 
one another. The inguinal fold, the cleft between the buttocks, and 
the fleshy folds on the thighs of a plump baby are typical sites of 
predilection for intertrigo. The eruption is more likely to start in hot 
weather or if the infant is overdressed. The sweat cannot evaporate from 
the crease between the opposing skin surfaces, and maceration and 
erythema of the area occur. The lesion is usually well demarcated. In 
the diaper area the dermatitis is sometimes aggravated by urine, and 
may then be the starting point of an ammonia dermatitis. It will usu- 
ally respond to cleansing and dusting with an absorbent powder, al- 
though if the skin is allowed to become moist it will readily recur. 


Miliaria 


“Heat rash” usually commences in hot weather, and when it occurs 
under the diaper it is usually on the buttocks. The eruption consists of 
patches of small papules and vesicles. 


Candidiasis (Moniliasis) 


This is an infection by Candida albicans, a yeastlike organism which 
can often be isolated from the throat and vagina in normal persons. 
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Fig. 83. Perianal eruption and erosions in a female baby with loose stools. Note the 
beginning eruption in the flexure between the buttock and the left thigh. 


When circumstances are favorable, it can produce lesions in the mouth 
(thrush), skin, nails, vagina and internal organs. Infants may be in- 
fected from the vagina of the mother. Moist, macerated skin is par- 
ticularly susceptible to invasion by the yeast. Thus it may infect the 
diaper area either in ammonia dermatitis or as a complication of in- 
tertrigo. It is more likely to occur in a marasmic or chronically ill child. 
The clinical appearance of cutaneous moniliasis is that of an erythema- 
tous plaque, moist and exudative, with a well defined margin and often 
with small satellite lesions, which may be vesicular or pustular. It may 
be suspected when a diaper rash fails to respond to the simple measures 
which should normally produce a remission. 

Diagnosis is sometimes made by the microscopic examination of skin 
scrapings, but culture is more certain. The skin is cleaned off and 
scraped with a sterile scalpel. Scrapings are collected on a slide, and 
some of the material is transferred to a slope of Sabouraud’s or Nicker- 
son’s medium for culture. The scrapings are mounted under a cover- 
slip in one or 2 drops of 10 per cent potassium hydroxide solution. The 
preparation is gently warmed to accelerate clearing. The fungus appears 
as oval, budding, yeastlike cells, and occasionally mycelia may be found. 

Treatment of moniliasis consists of general and local measures. Since 
the organism may flourish in debilitated patients, the addition of vita- 
mins to a well balanced diet is indicated. Diabetes should be excluded. 
Antibiotics and the steroid hormones favor the spread of fungus in- 
fections, so that it is desirable to avoid these types of medication un- 
less there is strong indication for them. Maceration of the skin should 








764 DIAPER DERMATITIS 


be controlled. In severe cases treatment may be commenced with com- 
presses of 1:25 aluminum acetate solution, followed with application 
of a 2 per cent aqueous solution of gentian violet two or three times 
daily, when the acute process has subsided. Recently a short report was 
published on the treatment of superficial moniliasis with nystatin 
(Mycostatin, Squibb).° This is an antifungal substance produced from 
Streptomyces noursei, which has shown promise in the treatment of 
superficial mycoses. The nystatin, which is available in tablet form, is 
crushed and incorporated in a suitable lotion. In the small series re- 
ported three patients were treated with a lotion containing 3 powdered 
tablets of nystatin in 2 ounces of vehicle, and the lesions cleared within 
three weeks. Mycostatin ointment is now commercially available. This 
method, if it is substantiated by further reports, will obviate the un- 
pleasant staining that gentian violet produces. 





\ 


Fig. 84. Ammonia dermatitis, with intertrigo and moniliasis. Note the well de- 
marcated intertriginous lesions in the inguinal folds and the satellite lesions seen 
in moniliasis, 

The other common superficial fungus infections of the groin, ery- 
thrasma and tinea cruris, are not seen in infants and small children. 


Seborrheic Dermatitis 


Generalized seborrheic dermatitis may involve the diaper area. Diag- 
nosis is simplified by the finding of other typical areas of the erup- 
tion. The scalp is frequently involved (cradle cap), as are the face, 
the neck, behind the ears and the flexures. The eruption is erythematous, 
poorly demarcated and scaly. The scale is greasy and pale yellow in 
color. Leiner’s disease (erythroderma desquamativum) resembles sebor- 
theic dermatitis. This eruption often commences in the diaper area 
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and spreads to involve the trunk and limbs. The disease progresses 
to a generalized exfoliative dermatitis. There is an associated cradle 
cap. 


Contact Dermatitis 


The moist and often irritated skin of the diaper area favors the 
development of a contact dermatitis. The infant is exposed to a suc- 
cession of ointments as the mother attempts to treat a diaper rash, 
and many of these are potential sensitizers. Though at times it may be 
difficult to distinguish the early case from an acute ammonia dermatitis, 
the typical contact dermatitis should be recognizable by the distribu- 
tion of the eruption or a history of the application of an ointment. ‘The 
eruption itself is often characteristic and consists of erythema with 
many pinhead-sized papules and vesicles, which may coalesce in severe 
cases to form bullae. Prolonged contact and irritation may produce 
eczematization and lichenification. In infancy the common offenders in 
the anogenital area are rubber and plastic panties, the eruption usually 
beginning on the thighs and around the waist where the diaper does 
not separate the panty from the skin. More rarely the eruption may be 
circular, corresponding to the rim of a potty or toilet seat, as dermatitis 
from the lacquer or plastic coating may occur. The diagnosis of contact 
dermatitis may be confirmed by cautious patch testing. 

Ointments and creams should be prepared in suitable low concen- 
tration so that the patch will not provoke a generalized flare-up. Lists 
of such concentrations are available.*: ® Removal of the allergen will 
allow the eruption to subside, and cold compresses with 1:25 aluminum 
acetate will hasten resolution and relieve itching. Severe cases will re- 
spond to the application of 1 per cent hydrocortisone. Antihistamine 
ointments are not desirable, since they are themselves potential sensi- 
tizing agents. 


Syphilis 


Modern prenatal care has greatly reduced the incidence of congenital 
syphilis. However, it should be borne in mind that cutaneous syphilis 
in the infant is commonly seen on the buttocks, as well as the face, 
palms and soles, which are the other sites of predilection. Early lesions 
consist of macules and papules, and often have a violaceous color. An- 
nular lesions may develop. Secondary infection will give the eruption 
the appearance of a pyoderma. Condylomata may arise around the anus. 
In older children other stigmata of congenital syphilis such as the 
“snuffles,” notched teeth and saddle nose may be seen. There may be 
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mucous patches on the buccal and vaginal mucosae, fissuring at the 
angles of the mouth, interstitial keratitis and bossing of the frontal 
bones. The appearance of any of these lesions is an indication for 
darkfield examination of serum from cutaneous lesions, and serologic 
examination of the infant and parents. 


TREATMENT 


Local treatment is directed against secondary infection and the pre- 
vention of further irritation from wet and uncomfortable diapers, or 
ammoniacal ones. The skin will normally heal quickly in the absence 
of irritation, and no other therapy may be necessary. If possible, the 
affected area should be left exposed to the air. The baby should lie 
on a soft, absorbent sheet which can be changed as often as it is wet. 
A diaper may be spread out and used in this way very satisfactorily. The 
effect of this air exposure may be enhanced by dry heat from an elec- 
tric light bulb set in a cradle. Mild secondary infection is best treated 
with antibiotics known to have a low index of sensitivity, such as 
bacitracin or polymixin. Topical penicillin and the sulfonamides should 
be avoided. In severe cases with infection, wet dressings should be used, 
and it may be expedient to use a hydrocortisone preparation between 
the dressings. When the acute phase of the eruption has subsided, the 
area may be covered with a soothing and protective medication. Zinc 
oxide ointment or Lassar’s paste is very suitable. 


PROPHYLAXIS 


Frequent changing of the diaper is essential for the avoidance of a 
diaper dermatitis. Not only will this prevent mechanical maceration 
of the skin, but it will also help to prevent the formation of ammonia. 
When the infant is old enough to sleep through the night without the 
nocturnal feeding, it is important to provide enough material to absorb 
the urine voided during the night. One smooth diaper may be used 
next to the skin and covered by a thicker one made of toweling. Often 
the excessive amounts of urine will soak through the diapers and wet 
the sheets, and the mother may then dress the baby in plastic or rubber 
panties. This practice is to be condemned, for the urine has no oppor- 
tunity to evaporate, and the infant is soon soaking wet. Further, the 
production of ammonia is enhanced. Plastic panties are permissible 
for short social occasions, but should not be allowed for longer periods. 
There are commercially available water-repellent, ventilated, porous, 
cotton-knit diaper covers which will protect beddings for several hours 
before the urine filters through. However, the diapers should still be 
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changed as soon as possible in the morning. Skin creases should be 
well dried and powdered. 

Protective ointments may be used. The silicone preparations have 
been used, and of these Pro-Derna (Westwood Pharmaceuticals) has 
been found the most effective by our group. However, it is expensive, 
and equally satisfactory results have been obtained with Lassar’s paste 
and zinc oxide ointment. These preparations should be used as soon 
as the slightest irritation is obvious. The ointment can be easily re- 
moved with mineral oil. 





Fig. 85. Diaper dermatitis with erythematous psoriasiform lesions. (Courtesy of 
Hahnemann Medical College. ) 


There are many ways to try to inhibit the production of ammonia. 
The diapers may be boiled to kill the bacteria, but strong alkaline 
soaps and detergents should not be used. Thorough rinsing is important, 
and sun-drying the diapers is beneficial. Various rinses have been used. 
A solution of 1:4000 mercuric chloride is prepared by dissolving one 
7%-grain tablet in 2 quarts of water, and diapers soaked in this before 
drying will contain enough antiseptic to prevent ammonia formation. 
It should be remembered that mercury is poisonous, and great care 
must be taken that children cannot reach either the tablets or the solu- 
tion, which should be discarded after use. Mothers should also be in- 
formed about the corrosive action of the salt on metallic objects such 
as rings. For these two reasons it may be undesirable to use this com- 
pound. A saturated solution of boric acid is also effective. Diapers al- 
lowed to dry after immersion in this fluid will be impregnated with 
finely crystalline boric acid. Again the method has fallen into disfavor 
because of the occasional reports of poisoning from boric acid absorp- 
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tion. A buffered lactic acid preparation is available (Normaderm, Doak 
Pharmacal Co.) which does not carry this risk. More recently studies 
have been made with methyl benzethonium chloride ointment (Dia- 
parene).! This is a quarternary ammonium compound which is bac- 
tericidal against the urea-splitting organisms, and has been found safe 
and effective. It is often sufficient to use this compound as a rinse when 
the concentration to be used is 1:10,000 to 1:25,000. Suitable tablets 
are commercially available. 

It should be emphasized to the mother that precautions against diaper 
dermatitis must be continued throughout infancy and the bed-wetting 


period. 


SUMMARY 


Mild diaper dermatitis may be due to simple mechanical irritation, 
but the main cause of a more troublesome eruption is the bacterial 
breakdown of urea to ammonia. Irritant stools may contribute to 
breakdown of the skin of the anogenital area, and predispose to a diaper 
eruption. The skin lesions must be differentiated from those of inter- 
trigo, moniliasis, seborrheic dermatitis, dermatitis venenata and syphilis. 
This may be done by means of the history, clinical appearance and dis- 
tribution of the eruption, laboratory tests and associated lesions else- 
where on the body. Uncomplicated diaper dermatitis will respond to 
simple measures. Exposing the eruption to the air or to mild heat will 
usually produce rapid remission of the lesions. Prophylactic measures 
include frequent diaper changes and efforts to prevent the formation of 
ammonia by destruction of the bacteria. Recently encouraging results 
have been obtained with the quarternary ammonium compounds. Pre- 
cautions must be persisted in throughout infancy and early childhood. 
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HYPERSENSITIVITY 
SYNDROMES 


Erythema Multiforme, Erythema 


Nodosum,, Urticaria 


T. F. MC NAIR SCOTT, M.D. 


These disease states are grouped to- 
gether because they seem to have in common a distorted reaction of 
the patient to foreign proteins known or unrecognized. As one reads the 
textbooks of dermatology from the middle of the nineteenth century 
until today, one finds that the earlier textbooks®® refer to each of these 
states as a clinical entity, while the latest textbooks tend to group them 
together under the title of toxic erythemas,*® or less specifically as 
erythema and urticaria.? The basic disturbance histologically is a change 
in the blood vessels. In the skin, in which the most obvious manifesta- 
tions of the disease occur, there is dilatation of dermal vessels leading 
progressively to erythema, edema and eventually to vesiculation. It 
must be remembered, however, that the reaction is not confined to 
the skin, and that other organs may be involved. 

The clinical appearance and course of these three entities are sufh- 
ciently different to justify their different classifications for the sake of 
clinical intercommunication. However, it is well to realize that the 
skin, like other organs of the body, has limited ways of responding to 
almost unlimited insults, but it is not yet clear why one type of response 
to the same or a similar insult is chosen over another in different 


persons. 


From the Department of Pediatrics, University of Pennsylvania School of Medicine, 
and the Children’s Hospital of Philadelphia. 
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ERYTHEMA MULTIFORME 


As indicated by its name, this disease state is manifested by a 
highly polymorphic group of skin lesions that vary from macules 
through papules to vesicles and bullae (Fig. 86; Plate IV). These may 
affect skin and mucous membranes. In the past, dermatologists applied 
descriptive names to the various shapes and colors of the rash, e.g., ery- 
thema circinata, erythema iris. However, the tendency today seems to be 
to consider them variants of a basic underlying disturbance, avoiding 
individual descriptive names. 


A 





Fig. 86. Erythema multiforme. 


Histologically, the clinical variations just described represent in- 
creasing damage to vessels in the dermis. The macule represents merely 
dilatations of vessels with some leakage of fluid leading to subepidermal 
edema. If this increases, a papule is formed and finally a rupture occurs 
between the dermis and epidermis leading to a “cleavage” vesicle. 
Vesicle fluid contains mostly mononuclear cells. Further dilation of 
vessels leads to leakage of red blood cells, and a purpuric factor is added. 
In severe and fatal cases changes in other organs such as lungs and 
heart are detectable.2? The lungs show varied lesions with secondary 
branchopneumonia. There is perivascular and peribronchial infiltration 
with mononuclear cells, and the alveolar lining cells are swollen. 


Classification 
Because of the variation in skin reaction, involvement of the mucous 
membranes and severity of systemic reaction, this symptom complex 
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has been described under a variety of names: erythema multiforme 
exudativum for the less severe,*° and erythema multiforme pluriorifi- 
cialis,‘ ectodermosis erosiva pluriorificialis,3* mucosal respiratory syn- 
drome,*! eruptive fever with stomatitis and ophthalmia,®* mucocutane- 
ous fever®® or dermatostomatitist for the severe cases. It seems clear, 
however, that these variations are merely shades of intensity in a spec- 
trum of clinical reaction that varies from mild to fatal. It has been 
suggested* that it would be well to divide the cases into two groups: 
erythema multiforme exudativum minor (to which the eponym Hebra 
should be attached, since it resembles the illness picture described by 
him in 1860*° in which the patients were not seriously ill) and erythema 
multiforme exudativum major for the seriously ill patients with ocular 
and mucous membrane lesions in addition to the skin rash. The eponym 
Stevens-Johnson could be attached to this type because of the attention 
attracted by the case descriptions by these two authors in 1922.54 How- 
ever, such a classification is not of great value, since there are many 
intermediate cases that give rise to uncertainty as to which group to 
assign them; and the eponym is unjustified, since cases similar to those 
described by Stevens and Johnson had been described prior to that 
time. (See historical discussion by Soll®® and Thomas*®. ) 


Clinical Manifestations 


Systemic reaction of a greater or less extent precedes the external 
manifestations. 

Onset. The rash is preceded by a prodromal interval which is usually 
skort, 12 to 24 hours, but may last up to 13 days or longer.* The 
prodromal features are those of a nonspecific respiratory infection in 
which there is a sudden onset of any of the following: fever, occasion- 
ally shivering, malaise, rhinorrhea, cough, sore throat, joint pains, chest 
pain and vomiting. These symptoms may subside somewhat before the 
onset of the rash, or they may remain the same. 

Skin. The rash then begins as blotches of rosy red which may then 
become papular, vesicular or even bullous. Different manifestations 
may be present in different parts of the body. The maculopapular rash 
may be mildly pruritic or burning. The skin is sometimes generally 
tender. The rash is symmetrically distributed and usually starts on the 
dorsal surfaces of the hands and feet. However, the palms and soles 
are often involved. The whole body may become involved, although 
it is characteristic for the scalp to be spared, but even this is occasion- 
ally affected. Macules may show a fading center and give the typical 
picture of erythema iris; a vesicle may develop in the center of a 
macule. Often the rash becomes purplish because of the diapedesis of 
ted blood cells. Fragility of capillaries is sometimes a striking feature. 
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One eight year old girl of ours had large hemorrhages under the skin 
of the finger tip pricked for a blood cell count, while another had an 
elbow-glove distribution of confluent purpura below the tourniquet 
applied for a venipuncture. In some patients tremendous bullae may 
occur, the size of a grapefruit in one of our patients. These rupture 
easily, leaving raw areas. In such patients Nikolsky’s sign may be 
found, which adds to the difficulty of nursing, since the skin is easily 
rubbed off, leaving further raw areas. 

Mucous Membranes. The mucous membranes of the mouth, nose, 
eyes, genitalia and anus can be involved with the skin. 

MouTH. This seems to be the most common site. Here again various 
manifestations may appear. The buccal mucosa may be fiery red, or 
there may be scattered petechial hemorrhages. In more severe involve- 
ment there are marked swelling and pain in the mouth and tongue 
with appearance of vesicles which quickly rupture, leaving ulcers in 
their place oozing bloody serum. These later become covered with 
blackened clots or gray-white pseudomembrane. Apart from the ulcers, 
the edematous mucosa can be described as having a “boiled” look. 
Pain in the mouth is intense. The pharynx and esophagus may become 
involved, so that mucopurulent material can be seen lying in the 
pharynx, and the patient spits up blood-stained pus. 

NOsE. The mucous membrane may be markedly reddened; vesicles 
and ulcers covered with a pseudomembrane may occur associated with 
a serous or purulent discharge. 

EYES. Conjunctivitis is common. There is intense redness of the con- 
junctivas; a purulent discharge may develop and ooze out between 
eyelids so swollen they cannot be separated. Ulceration of the cornea 
may take place and blindness result.** 

GENITALIA. These may be involved in either sex. In the female the 
vulva may become involved with bleb formation, leaving painful raw 
areas. In the male meatal ulceration and ulcers of the scrotum may 
be found. In both sexes a urethritis occasionally occurs in which a thin 
purulent discharge is noted. 

anus. This may also be involved, the mucocutaneous junction and 
perianal skin being denuded. 

Systemic Reaction. GENERAL. Among the mildly ill there may be a 
low grade fever which lasts for a few days. However, in the severe cases 
the temperature may be as high as 104 or 105° F. for many days, and 
the patients look extremely ill, toxic and lethargic as they lie very still 
in bed because of their tender skins. 

LYMPHADENOPATHY. The incidence of this seems to vary widely. In 
most patients the lymph nodes are not generally involved, although an 
enlarged node may be found in the cervical region associated with the 
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stomatitis. However, in an occasional child widespread lymphadenop- 
athy has been a striking feature in our experience. 

CARDIORESPIRATORY SYSTEM. Pneumonitis resembling primary atypical 
or other viral or rickettsial pneumonias is not uncommon.’ A transient 
myocarditis has rarely occurred. 

ABDOMEN. In the literature it is pointed out that the spleen is usually 
not enlarged. The splenic reaction may depend on the general lym- 
phatic reaction, since in the two patients that we have observed with 
a general lymphadenopathy the spleen was definitely enlarged. The 
liver may sometimes be greatly enlarged, but usually is not. 

CENTRAL NERVOUS SYSTEM. We have observed a stiff neck occasionally 
in our patients without concomitant changes in the cerebrospinal fluid. 
Similar signs with a slight pleocytosis in the fluid have been recorded 
by others.!* 


Laboratory Findings 


Leukocyte Count. There is no consistency in this. In some patients 
there is a leukopenia and in some a marked leukocytosis of over 30,000 
cells per cubic millimeter. In the majority of reports the increase in 
cells is due to an increase in the number of neutrophils. However, we 
have seen a marked lymphocytosis occur. In any patient the white cell 
count may vary markedly from time to time during the course of the 
disease. Eosinophilia is not a feature of this disease. 

Hemoglobin and Red Cell Count. These may be altered by such 
factors as dehydration or bleeding in individual cases, but there is no 
consistent pattern. In one patient of ours there was so much tissue 
edema that hemoglobin determinations taken by the usual finger prick 
method were falsely low. 

Platelets. These are characteristically not altered. In an occasional 
patient with severe capillary leaking there may be a temporary drop in 
platelet count. 

Urinalysis. There are no characteristic features. The slight proteinuria, 
or casts, sometimes found can be attributed to the fever and dehydra- 
tion that accompany this syndrome. 

Sedimentation Rate. Here again there is no characteristic pattern; it 
has been described as very rapid, but in about one-third of the cases®* 
the rate is within normal limits even in very sick patients. 

Serum Proteins. These have not been widely reported. However, in 
several of our patients the total proteins were normal, but there was a 
reversal of the alpha-globulin ratio. In one the electrophoretic pattern 
was determined, and the excess globulin was found due to an increase 
in gamma globulin. 
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Bacteriology and Virology. No consistent bacteriologic findings have 
been observed. Herpes virus has been isolated on two occasions,**: ® 
but was not isolated in others when it was looked for, nor have patients 
shown a rise in antiherpes antibodies.®° It seems probable that on the 
rare occasions when herpes simplex virus was isolated, the patient had 
escaped a previous herpes infection and was suffering a primary herpetic 
infection due to the implantation of the ubiquitous herpes virus on the 
traumatized skin. 


Clinical Course 


This is a self-limited disease, but the length of illness varies widely 
from seven to 10 days in the mild to several weeks in the severe cases. 
In the latter the temperature remains high, up to 104 or 105° F., and 
the patient is extremely ill. With a fall in temperature the skin lesions 
begin to heal. The healed areas may become pigmented. There is 
usually extensive peeling of the affected portions of the skin, especially 
of the hands and feet, where the skin peels in large sheets. Occasionally 
the nails may be shed also.1* The mucous membranes of the mouth, in 
our experience, are the slowest to heal. 

Not all the manifestations just described occur in every case. It is 
possible to get skin lesions alone associated with mild or severe illness. 
In one patient of ours, a boy of five years, severe systemic illness with 
evidence of myocarditis and pneumonitis accompanied a widespread 
skin involvement and generalized lymphadenopathy, but there was never 
any involvement of the mucous membranes, whereas in Stanyon’s®! 
series 50 per cent had pneumonia and mucous membrane lesions with- 
out skin lesions. The association of stomatitis and skin lesions is rela- 
tively common accompanied by a mild systemic reaction. Combinations 
of mucous membranes may be involved. Genital and anal lesions may 
or may not accompany stomatitis, and the ophthalmic involvement may 
or may not be present with the skin lesions. On the other hand, various 
mucous membranes may be involved alone, or in combination, in 
recurrent attacks in the same patient before skin lesions also occur. 

Recurrences. It is characteristic of this disease to recur, especially in 
males with mouth and skin lesions (40 per cent of these as compared 
with 22 per cent over-all recurrence®’). Several attacks may occur each 
year for as long as 20 years.5* The recurrences may be severe or mild or 
sometimes one and sometimes the other in the same patient. 


This may be puzzling until the possibility of this syndrome is con- 
sidered. The association of fever and a pleomorphous rash with or with- 
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out mucous membrane lesions is suggestive. However, the number of 
differential diagnoses that have been considered gives warning of the 
confusing picture that this may present. 


Differential Diagnosis 


It is not uncommon for these patients to be admitted into contagious 
disease hospitals as cases of diphtheria, scarlet fever, measles or vari- 
cella.?4 

Common Exanthems. In our experience patients have been diag- 
nosed as possible cases of chickenpox when the lesions are vesicular; 
measles or German measles when the lesions have been macular and a 
conjunctivitis has been present. Sometimes the absence of a generalized 
lymphadenopathy may be helpful in ruling out the latter disease. 

Infectious Mononucleosis or Leukemia. In the patient with general- 
ized lymphadenopathy and enlarged liver and spleen the possibility of 
infectious mononucleosis or even leukemia must be strongly considered. 
Careful study of the blood smear, a heterophile test and a bone marrow 
examination may be required to rule out these conditions. 

Stomatitis. In some patients the oral lesions predominate and the 
possibility of herpetic gingivostomatitis is then considered. Recurrence 
of the stomatitis makes herpes an unlikely diagnosis. Careful examina- 
tion of the skin may reveal accompanying skin lesions that should 
direct the physician towards the correct diagnosis. 


Treatment 


The design of therapy must be based on the realization that this is 
a self-limited disease for which no specific therapy is available. This 
means that therapy must be organized to support the patient until the 
disease burns itself out. 

Fluid and Electrolytes. Replacement requires careful estimation of 
fluid and electrolyte losses, consequent on high fever and oozing skin 
surfaces. Intravenous therapy is essential in the severe cases during the 
first few days. 

Plasma. In some patients the oozing is sufficient to induce a lower- 
ing of plasma proteins, and plasma must be added to the regimen. 

Nutrition. This must be maintained by feeding a high caloric, high 
protein diet with additional vitamins. 

Drugs. Since this disease is self-limiting and variable in its clinical 
course, it is no wonder that dramatic improvement has been reported 
after penicillin,*? Chloromycetin,?® Aureomycin,?® Benadryl,* nicotinic 
acid,°® ACTH and cortisone.!? It seems certain that none of these is 
specific. However, since sensitization may play a role, the use of anti- 
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histamines and adrenal steroids would seem to be indicated as sympto- 
matic treatment. Antibiotics should be given to control any secondary 
bacterial invader, but those with possible sensitizing properties such as 
penicillin and sulfonamides should be avoided. 

General Therapy. In a severely ill child intravenous therapy is insti- 
tuted with appropriate amounts of glucose 5 to 10 per cent. The 
following are added to the daily fluid: enough sodium, in the form of 
chloride, or lactate if acidosis is present, to meet the daily requirements 
for size and fluid loss; potassium, approximately one to 3 mEq. per 
kilogram of body weight; some form of vitamin B supplement such as 
Folbesyn (Lederle), and vitamin C; a broad-spectrum antibiotic with 
relatively low sensitizing properties, e.g., tetracycline (Achromycin, 
Lederle), in doses of approximately 10 mg. per kilogram of body 
weight every 12 hours; an antihistamine, e.g., Chlortrimeton (Schering) 
up to 10 mg. three times a day; and finally, a water-soluble form of 
hydrocortisone, e.g., Solucortef (100 mg. per cubic centimeter) (Up- 
john) in pharmacologic doses between 6 and 8 mg. per kilogram of 
body weight per 24 hours. It is important to distribute the cortisone in 
each bottle throughout the 24 hours without interruption, since intra- 
venous cortisone is rapidly excreted. After 24 or 48 hours, when the 
patient may be expected to show some improvement, a dose of hydro- 
cortisone, e.g., Cortef acetate (50 mg. per cubic centimeter) (Upjohn) 
is given intramuscularly, 6 to 8 mg. per kilogram of body weight. 
This is given six to eight hours before the intravenous cortisone is 
stopped. The intramuscular dose is repeated every third day until the 
patient is able to tolerate steroids by mouth. The equivalent of the 
intramuscular dose is then given each day in divided doses at six to 
eight hour intervals, and it is continued in decreasing doses for as long 
as a month after all lesions have cleared. Prophylactic doses of anti- 
biotics and potassium chloride are given as long as the cortisone is con- 
tinued. The blood chemistries must be carefully watched during the 
acute phase, since changes in electrolyte pattern can occur rapidly. 

Local Therapy. sxin. Water-soluble base ointments containing any 
of the broad-spectrum antibiotics or bacitracin are useful to control 
secondary infection of the raw skin. 

GENITALIA AND ANuS. Nupercaine ointment may be required for treat- 
ment of the genitalia and anal lesions before voiding or having a stool. 
An oil enema may be valuable for aiding defecation. 

moutH. In the mouth | per cent Pontocaine as a mouth wash may 
be helpful. Irrigations with 1:4000 Ceepryn or saline are required for 
cleanliness. The lips are often difficult to treat; we have found Nuper- 
caine ointment necessary at first, and later A and D ointment has been 
helpful in promoting healing. 

EYES. The eyes must be kept clear of pus by saline irrigations and a 
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broad-spectrum antibiotic ophthalmic ointment applied. The use of 
cortisone ointment or drops to the eye has not been reported to be 
helpful.*¢ 

NUTRITION. As soon as improvement is noted, a plastic tube is passed 
through the nose and the patient fed by this means, starting with a low 
caloric intake, e.g., skim milk and sugar to test tolerance and then 
rapidly building up to required caloric intake. 

In mild cases local therapy to the mouth, and ar antihistaminic, e.g., 
Benadryl (Parke Davis) if there is much skin discomfort, is all that is 
required. 


Prognosis 


Mortality figures are hard to obtain. This may be as high as 10 or 11 
per cent in severe cases. 14 However, taking the disease as a whole, 
0.5 per cent may be nearer the truth, or 1.25 per cent of those patients 
with mucous membrane involvement.5* 


Etiology 


There is no common etiology recognized for these cases except that 
they are considered to be due to a host reaction to any one of a number 
of noxious agents. In the majority of cases no etiologic factor is 
recognizable. Others have been associated with the following: 

Drugs. A number of drugs have been implicated, but the actual as- 
sociation is hard to confirm except when the condition has actually 
recurred on repetition of the ingestion of the drug. This causative 
relationship has been definitely shown to occur with sulfonamides®* °° 
and an antipyren mixture (666 cold preparation).§ In other instances 
sulfonamides?® as well as the following drugs have been associated with 
the onset of this illness, but it is difficult to prove their etiologic sig- 
nificance: penicillin, salicylates, phenolphthalein, barbiturates, bro- 
mides, cincophen and common antipyretics. Although many of these 
may have their own characteristic toxic effect on the skin, such as the 
fixed eruptions caused by phenolphthalein, the clinical picture of 
erythema multiforme may occur.®° 

Viruses. The possibility of a viral etiology for this disease has stimu- 
lated a number of attempts to isolate a virus from these patients. Apart 
from the two instances in which herpes simplex virus was isolated as 
discussed above, there has been no success in isolating a viral agent.® 
(For a possible exception in the case of Behcet’s syndrome, see p. 781.) 
However, a clinical association of a viral infection with the subsequent 
appearance of this syndrome is too frequent to be ignored. This as- 
sociation has been reported with mumps,'* ** and we have seen one 
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such case. True primary atypical pneumonia" with rising titers of cold 
agglutinins may accompany the disease in addition to the pneumonitis 
that may be a part of the illness; a rising titer of complement-fixing 
antibodies against psittacosis** has been found in a few cases. Orf,® the 
human infection with the virus of contagious pustular dermatitis of 
sheep, has been described as preceding a mild attack by a few days. In 
two common virus infections the association is clearly more than co- 
incidental as it might be in the group just mentioned. These are vac- 
cinia and herpes simplex. In vaccinia the association of a rash occurring 
at a specified time after vaccination has been recorded sufficiently often 
to justify acceptance of a true cause-and-effect relationship. In herpes 
simplex there has been ample opportunity of observing the recurrence 
of the skin and mucous membrane reactions after the herpetic mani- 
festation repeatedly in the same patient. 

VACCINIA.!® 19 26, 46 The incidence of this reaction, occurring on the 
average seven to 11] days (range two to 49 days!) after primary vaccina- 
tion or revaccination, has been estimated as approximately one in 4000 
to 5000 vaccinations. Although some authors*® have emphasized the 
rarity of this reaction, it has seemed to me that it is not a too unusual 
experience to see mild skin reaction, macular or papular, occurring at 
this period after vaccination. We have observed one infant who had a 
bullous eruption and fever on the tenth day after vaccination. Severe 
reactions!®: 4® have been described after both primary vaccination and 
the accelerated reaction following revaccination. In these cases the 
patients were seriously ill and had oral, or oral and conjunctival, lesions 
in addition to a skin reaction which was maculopapular or vesicular. 
In Bloch’s'’ series of 123 cases 75 per cent occurred in persons under 
the age of 15 years. 

HERPES SIMPLEX. The occurrence of erythema multiforme seven to 10 
days after an attack of herpes simplex was first described by Urbach.** 
Since that time the association has been noted a number of times,** 
but it must be rare, considering the frequency of recurrent herpes 
simplex. We have seen such patients. The history in a boy of eight 
and one-half years was as follows: 

About 6 days after a typical fever blister of the lip, a nonitching rash appeared, 
particularly on the extensor surfaces of the limbs, but also on the trunk and face. 
Some lesions were seen to be typical erythema iris, and some were bullous. About 
the same time his mouth became very painful and “ulcerated.”” The mouth lesions, 
seen in the healing stage, presented hemorrhagic crusting of the lips and scattered 
lesions over the buccal mucosa covered with a pseudomembrane. He had a low 
grade fever with each attack, of which he had had three when we saw him. 

In such cases as this we must presume that the herpes virus acts as a 
foreign protein leading to this reaction and not a true infection, since 
herpes virus cannot be isolated from the mouth at the time of stomati- 
tis. This is in contrast to the observations referred to earlier in which 
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herpes virus was isolated from the lesions of some of the patients with 
erythema multiforme. 

Miscellaneous Factors.!* Cases have been reported following bacterial 
infections such as typhoid, meningococcemia and Vincent’s infection 
of the mouth. It has followed parturition. Reference should be made to 
the common association of erythema annulare (circinata) with acute 
theumatic fever. 

sex. Although it is stated in the textbooks that the disease occurs 
predominantly in males, it would appear that as more cases are re- 
ported this predominance is not significant. 

AGE. This disease has been reported at all ages from four weeks to 
85 years, but it appears to be most common under the age of 30 years. 
It is certainly a disease of the pediatric age group. 


Behcet's Syndrome and Reiter’s Syndrome 


The opinion** has been expressed that these two syndromes should 
be included under the general heading of erythema multiforme. The 
former’ involves a basic triple symptom complex of relapsing iritis, 
ulcers of the mouth and ulcers of the genitalia with complicating mi- 
gratory thrombophlebitis, arthritis and encephalitis described in up to 
one third of the patients.?* Sezar*? has recently described the isolation 
of a virus from such a patient. The latter syndrome*! consists of a 
sudden onset of low grade fever with acute urethritis, conjunctivitis and 
arthritis. Pleuropneumonic-like organisms have been isolated from a 
significant number of cases.°® 


ERYTHEMA NODOSUM 


The skin changes in this symptom complex were first given this name 
by Wilan®* early in the nineteenth century. Approximately 50 years 
later Hebra*® separated the entity from the erythema multiforme group 
and considered it a specific disease of unknown etiology. 


Etiology 


Opinions on this have varied widely. On the one hand, Hebra*® 
considered it a specific disease, and there are recent proponents of this 
idea. On the other hand, there is considerable opinion in favor of 
this syndrome being a nonspecific allergic reaction. According to this 
latter view, erythema nodosum would be considered another manifesta- 
tion of hypersensitivity, and it is on the basis of this opinion that it is 
included in this article. The chief evidence in favor of this rests on the 
constancy of histologic findings and the variety of diseases with which 
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it is closely associated. It is of interest to note that Ustvedt®? in report- 
ing a series of 219 cases of erythema multiforme found 55 (25 per 
cent) to have manifestations of erythema nodosum as well. A familial 
incidence has been described."! As with the former syndrome, erythema 
nodosum may appear de novo, presumably because the sensitizing 
agents cannot be recognized, or may occur in association with various 
disease states. It is from the “idiopathic” cases that an uncomplicated 
clinical picture can be derived. 


Clinical Picture®. 11 


The rash appears as light red, round or oval raised nodules which 
are tender to touch. They occur primarily on the legs, chiefly along the 
shins. Their size varies, and they may be as small as a pea or as large 
as a closed fist. They are discrete and pale red at first, but with time 
may coalesce, become dark red, livid and even fluctuant. After a period 
that varies from a few days to several weeks the nodules begin to regress, 
leaving a bruiselike discoloration of the skin, a fine scaliness and 
thickening for a long time after they have disappeared. While the 
appearance of the tender rash may be the first sign of the disease, in 
many cases there is a prodromal period characterized by fever, malaise, 
pharyngitis, chills, muscle and joint pains. Depending on the view- 
point, such symptoms might be considered part of a specific disease or 
manifestations of an associated disease. Although the lower legs are 
usually the site of involvement, the lesions may occur on thighs, but- 
tocks, arms and even face. In the last the lesions may resemble those 
of erythema multiforme or urticaria. Hilar lymphadenopathy may occur 
in cases of this “idiopathic” variety.** 

Apart from these “idiopathic” cases, there appears to be a close 
clinical association with (1) three diseases in which a known allergy 
develops to the proteins of the inciting organism: (a) tuberculosis, 
(b) coccidioidomycosis, (c) lymphogranuloma venereum; (2) other 
causes: (a) streptococcal infection, (b) drugs, and (c) miscellaneous 
diseases. 

Diseases Associated with Development of Allergy. TuBERCULOsIS. 
This association has been emphasized more in the European, especially 
the Scandinavian, than in the American literature. The reported in- 
cidence of association has varied. Wallgren®* reported an association in 
95 per cent of over 800 children from one to 15 years of age in Sweden. 
This was based on finding that this percentage of children with 
erythema nodosum had positive tuberculin tests at all ages, whereas 
the incidence of positive tuberculin tests increased with age from 10 
to 40 per cent in the general childhood population. Thirty-four children, 
in whom there was a negative tuberculin test before the onset of 
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erythema nodosum, had a positive tuberculin test afterwards. However, 
only 3 per cent of 155 patients in Boston®® were found with coincident 
active tuberculosis, while 29 of 61 had positive tuberculin tests. Despite 
the high association in Sweden, it was not thought that the lesions were 
due to tuberculous infection, but that tuberculosis was the trigger that 
called forth the reaction. The variation in degree of association pre- 
sumably depends on environmental factors. 

coccipioiwomycosis. In environments in which Coccidioides immitis 
exists the skin lesions are associated with the primary infection with 
this fungus, and such an association carries a good prognosis.*® 

LYMPHOGRANULOMA VENEREUM. The lesions may appear in cases of 
lymphogranuloma venereum just when the Frei test is at its maximum, 
and recurrent lesions may be induced with repeated Frei tests.*4 

Other Causes. sTREPTOCOCCAL INFECTION. This association has been 
carefully studied by means of throat cultures, and skin tests to strepto- 
cocci or their products. Favour and Sossman,”° quoted by Beerman,® 
summarize their conclusions as follows: “The culture of Beta hemolytic 
streptococci in materials from the throats of patients with pharyngitis 
accompanying erythema nodosum and the induction of remote lesions 
in patients with erythema nodosum with intradermal injections of 
streptococcic broth filtrates or streptococcic nucleoprotein, suggest that 
streptococci are nevertheless a common cause of the disease.” 

At one time the relation of rheumatic fever to this condition was 
thought to be close. However, with increasing evidence that fever, sore 
throat and joint pains may occur in “idiopathic” erythema nodosum 
without other evidence of rheumatic fever, the present tendency is to 
deny any but a rare association between the two. 

prucs. The lesions have long been considered an allergic reaction to 
a variety of drugs, particularly iodides, bromides, salicylic acid, phenace- 
tin, arsephanamine and antimony.® Recently sulfonamides have been 
implicated, particularly sulfathiazole. The question has been raised, but 
not clearly answered, whether the reaction was due to the sulfonamide 
itself or to the infection which was being treated with the drug. 

MISCELLANEOUS DISEASES. A large number of diseases have been as- 
sociated with this condition (see Beerman*), of which I would draw 
the attention of pediatricians especially to meningococcal infections. In 
adults sarcoidosis should be remembered. 


Diagnosis 


This is easily made from the description given of the “idiopathic” 
disease. However, as mentioned, it is essential to recognize, when 
possible, concurrent associated diseases so that appropriate treatment 
may be given. 
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Therapy 


As there is no specific etiology, there can be no specific treatment for 
this symptom complex. The associated disease must be treated ap- 
propriately and symptomatic treatment provided to ease the patient 
of his specific discomfort. Steroid therapy has been used, but should 
be used only with a clear understanding of its implication; e.g., is there 
an underlying tuberculosis in which such therapy might be contra- 
indicated? 


Histology 


Histologically, the lesion is essentially a panniculitis. There are dense 
collections of lymphocytes in the subcutaneous fat along with small foci 
of fat necrosis. Tuberculoid granulomas may develop secondary to the 
fat necrosis in chronic cases. An endarteritis and endophlebitis occur, 
and some authors consider this the primary lesion and classify the 
disorder as a vasculitis.** In the dermis, particularly in the lower part, 
the vessels are dilated, and there is a perivascular infiltration of lympho- 
cytes. The walls of the vessels are edematous, and some show hemor- 
thagic infiltration. 


URTICARIA AND ANGIONEUROTIC EDEMA 
Urticaria 


In the acute form this is especially common in children and young 
adults. The essential lesion is a wheal or hive which has a central 
edematous area surrounded by a red areola. The individual lesions may 
vary greatly in size and may occur anywhere on the body (Fig. 87). 
Some lesions may show little edema and be macular in appearance. 
Pruritus often precedes and accompanies the appearance of the lesions. 
It may be intense, especially at night. Crops of hives appear, although 
the individual lesions last only a short time, minutes or hours or, at 
most, a day or two. This evanescence is an important diagnostic char- 
acteristic in distinguishing it from other lesions. Diagnosis is easy, and 
may often be made by the patients themselves. 


Urticaria Factitia (Dermographism) 


This must be distinguished from ordinary urticaria and may be 
suspected if the lesions occur only at sites of pressure such as belt line 
or exposed areas where the skin has been traumatized. It is not as-o- 
ciated with sensitization. In urticaria proper, dermographism is not a 


feature. 
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Angioneurotic Edema 


This can usually be distinguished readily from other types of edema. 
It is tense, white and unassociated with itching; it is not dependent, 
and it occurs asymmetrically, causing swelling of one eye or part of a 
lip, for instance. It may be dangerous in that the mucous membranes 
including those of the larynx may be involved. The lesion occurs in the 
deeper portions of the subcutaneous tissue, which accounts for its 
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Fig. 87. Urticaria. (Courtesy of Hahnemann Medical College. ) 


wider spread and also lack of itching, since the nerve endings are more 
numerous in the superficial portions. Its transient nature and associa- 
tion with urticaria are added aids to the diagnosis. 

Apart from the skin lesions there are no diagnostic features of these 
two conditions. An increase in circulating eosinophils is not a constant 
feature, and if it does occur is only slight as a rule. 


Etiology 


There is no doubt that in many cases urticaria and angioneurotic 
edema are the acute responses of the skin to an allergen. However, in 
a certain percentage of cases an obvious allergen is not involved. It has 
been suggested®? that urticaria can be regarded as falling into two types, 
allergic or histamine type and nonallergic or cholinergic type. 

Allergic Type. Lewis and his co-workers** first demonstrated that the 
wheal was due to dilatation and increased permeability of capillaries 
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and arteriolar dilatation. His hypothesis that this was due to the local 
release of histamine or histamine-like substances into the skin has been 
amply confirmed.?’: 48 In the allergic group the following sources of 
allergens should be considered: (a) foods, (b) drugs, (c) infections, 
(d) miscellaneous. 

Foop. There are certain foods such as nuts, seafoods and berries to 
which the patient responds with an acute attack of hives or angio- 
neurotic edema within a short time of taking them. These are likely 
causes in acute sporadic attacks. However, other foods such as milk, 
beef, and legumes may cause a delayed response after several hours 
or even a day, after ingestion. The relationship of this group to the 
symptoms may be difficult to discover. 

prucs. The incidence of drug-induced urticaria has increased in recent 
years with the widespread use of penicillin and other antibiotics. Penicil- 
lin is particularly likely to cause urticaria, and this reaction may be 
delayed and may last occasionally for months. Almost all the recent 
antibiotics have been implicated. Insulin and liver extract are occasional 
causes, and even antihistaminic drugs, cortisone and ACTH have been 
described as leading to urticaria.*® 

inFEcTIONS. Although the mechanism is not clear and there is some 
difference of opinion, it seems that low grade infection in such sites as 
tonsils, sinuses and teeth may be associated with urticaria. More con- 
sistently related is parasitism of the gastrointestinal tract. This may or 
may not be accompanied by eosinophilia or gastrointestinal symptoms. 

MISCELLANEOUS. Inhalants, insect bites and scabies, among others, 
may be associated with urticaria. 

Nonallergic Type. In many patients with urticaria no allergic factor 
can be detected, but urticaria can be induced by the injection of 
cholinergic drugs. The mechanism of this type of urticaria is that the 
skin cells are peculiarly sensitive to acetylcholine, which causes them 
to release histamine and induce the wheal formation. Grant?’ has re- 
viewed the evidence that indicates that this type of urticaria is mediated 
through the nervous system. Patients who suffer from this type of 
urticaria may describe their sensations when the wheals are developing 
as having a burning quality. This is the sensation induced by the injec- 
tion of acetylcholine and histamine together and by the stinging nettle 
(Urtica dioica), in which both substances have been found. In clinical 
practice a small proportion of these patients complain of urticaria 
following exercise or exposure to heat. In a larger proportion the 
mechanism is psychogenic. In emotionally stressful interviews lesions 
can be induced experimentally, particularly by evoking feelings of help- 
less resentment.*° 

Other rare cases the mechanism of which is uncertain are cold and 
light. In such cases the history is suggestive, and the diagnosis can be 
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confirmed by exposing the patient to the suspected physical agent under 
controlled conditions. In both these conditions the ability to transfer 
the condition passively has been described.** 


The foregoing description of urticaria embraces the problem in its 
general aspects. It must be realized that attacks of urticaria which are 
acute and transient are common in children, but only a few are con- 
sidered severe enough to warrant a visit to the doctor. When such 
occurs, the approach should be as outlined, with the emphasis on drugs 
or the more unusual allergens, such as inhalants and intestinal parasites. 
Urticaria on a psychogenic basis, though common among adults, ap- 
pears to be rare in children. 


Treatment 


Symptomatic. This should be used as a temporary measure while the 
underlying cause of the trouble is being investigated. Antihistaminic 
drugs have been effective. For rapid relief, especially in impending 
laryngeal edema, a subcutaneous injection of epinephrine is the most 
effective therapy. Steroid hormones may be required if the patient is 
refractory to antihistaminics. 

Specific. Every effort should be made by detailed and repeated 
histories to elucidate the allergen if such is causative. At the same time 
the psychological state of the patient should be considered. If an al- 
lergen is discovered, such should be removed from the patient’s environ- 
ment, or if a drug is the cause the patient should be warned concerning 
it. Physical allergy must be managed by common sense measures and 
symptomatically. In ultraviolet light allergy sunburn preventive creams 
may be useful. If the cause is psychogenic, appropriate psychotherapy 
and symptomatic treatment are indicated. 


Histology 


The basic change is a dilatation of capillary vessels in the upper 
cutis in the case of urticaria and in the deeper layers in angioneurotic 
edema. There is exudation of fluid into the interstitial spaces and a 
perivascular accumulation of eosinophils.*° 
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MILIARIA 
Sweat Retention Syndrome 


WALTER C. LOBITZ, JR., M.D. 


RICHARD L. DOBSON, M.D. 


Mailiaria is a generic designation which 
includes those diseases that occur when the free flow of eccrine sweat 
to the surface is obstructed and sweat is retained within the skin. The 
morphologic changes that develop and the resultant signs and symptoms 
depend entirely on at what level in the skin the obstruction occurs and 
at what level the sweat is retained. Miliaria may be localized or 
generalized. It may arise in apparently normal skin or be a complica- 
tion of any inflammatory disease of the skin. Although any age group 
may be affected, infants and children are particularly prone to the 
disease. Miliaria is most commonly seen during the summer months, 
but it can occur in any season if the activity or state of health of the 
person induces sweating. 

Based on clinical and histopathologic findings, miliaria is subdivided 
into four groups: (1) miliaria crystallina, (2) miliaria rubra, (3) miliaria 
pustulosa, and (4) miliaria profunda. These cutaneous lesions of the 
sweat retention phenomenon may occur individually, or all of them 
may be present in the same person in different areas or on the same 
area of involved skin. 


CLINICAL MANIFESTATIONS 
Miliaria Crystallina (Sudamina) 
Miliaria crystallina (Fig. 88) consists of superficial, delicate, nonin- 
flammatory vesicles. It occurs when the opening of the sweat pore is 
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obstructed just beneath its opening on the surface of the skin and 
sweat is retained within the dead, outermost layer of the epidermis. 
The lesions appear as noninflammatory, crystal-clear vesicles resembling 
dewdrops on the skin. Usually only a small number of lesions are 
present. The vesicles are entirely asymptomatic, since they lie between 
the dead cells of the stratum corneum, where no free nerve endings are 
present. They may occur on any area of the skin after an episode of 
prolonged sweating. They are especially common in patients with acute 





Fig. 88. Miliaria crystallina (arrow 1), miliaria rubra (arrow 2) and miliaria pustulosa 
(arrow 3) in the same patient. 


febrile illnesses and may follow such minor epidermal injuries as mild 
sunburn, friction from clothing and irritation from oils, lotions and 
powders. 

Because of their fragility, the delicate vesicles of miliaria crystallina 
are not observed in most instances by the patient or the physician, 
since even the slightest friction will remove them without a trace. If 
the vesicles are left undisturbed, they will disappear spontaneously 
within a few hours or days, depending entirely on the activity of the 
sweat glands. 

The differential diagnosis of this condition will usually present no 
difficulties, since miliaria crystallina is not easily confused with any 
other dermatosis. The appearance of small, crystal-clear, superficial, deli- 
cate, asymptomatic vesicles without evidence of inflammation serves to 
distinguish this unique eruption. 
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Miliaria Rubra 

Miliaria rubra (Fig. 88; Plate I), known as prickly heat, results 
when obstruction occurs more deeply in the pore so that sweat is re- 
tained within the living portion of the epidermis. It is characterized by 
small, discrete, erythematous, elevated, inflammatory papules and 
papulo-vesicles. The lesions are situated around sweat pores and do not 
involve hair follicles. They never become confluent. 

The lesions of miliaria rubra are not truly pruritic, but are described 
by the patient as tingling, burning or pricking sensations. They evoke 
a response of rubbing and not scratching. The symptoms are aggravated 
by any stimulus which produces sweating. 

The sites of predilection in the infant are the face, neck and trunk, 
especially where there is friction from clothing. The popliteal and 
antecubital areas may also be involved. This condition is never seen on 
the palms and soles. In the sites of involvement there may or may not 
be visible sweating, depending upon the number of sweat glands oc- 
cluded and the site of the area affected. Usually sweating is present 
early in the course of the disease, but complete anhidrosis may develop 
at a later time after repeated episodes of miliaria rubra. 

The disease is especially common in infants and usually occurs after 
repeated episodes of sweating that result from overclothing by an over- 
solicitous mother. In the older age group during the summer months 
and in a hot humid environment the incidence may approach 90 per 
cent.® Except for the atopic child, there is apparently no racial, sexual 
or hereditary predisposition to this disease, nor does the complexion of 
the patient play any role.'" 

The course of miliaria rubra varies. There seems to be an absolute 
latent period of two to three days necessary for the development of 
the lesions once the patient has been exposed to a hot, humid en- 
vironment. The eruption invariably subsides within hours after re- 
moval of the patient to a cooler environment, but does not entirely 
clear. If the cool environment is maintained, complete resolution of 
the skin lesions follows within a few days. Exacerbations are common 
and are coincident with an increase in exertion or a rise in the en- 
vironmental temperature. It must be remembered that what is con- 
sidered normal activity for the infant and child is sufficient to induce 
sweating, especially if the patient is overclothed. 

Miliaria rubra at times may resemble an exanthem. The former 
condition may be differentiated by its lack of relation to hair follicles, 
its papular or papulovesicular nature and its lack of confluency. An- 
other condition which may also bear a superficial resemblance to 
miliaria rubra is papular urticaria. These lesions are the result of insect 
bites, and appear as excoriated papules on the extensor aspects of the 
extremities and the yoke of the neck. 
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Miliaria Pustulosa (Pustular Miliaria) 

Miliaria pustulosa (Fig. 88) develops secondary to a previous inflam- 
matory disease of the skin which has produced damage to the sweat 
duct or pore. As in miliaria rubra, the sweat pore is obstructed at a 
level which produces sweat retention within the living portion of the 
epidermis. A dense accumulation of leukocytes occurs within the lesions, 
thus producing the clinical picture of a pustule. The lesions may be 
sterile or contain nonpathogenic micrococci or pathogenic staphylo- 
cocci. (See also Plate I.) 

In infants and children the term “periporitis” has previously been 
applied to this condition. As a result of recent clinical and experi- 
mental observations it has been determined that the essential pre- 
cipitating factor in this disease is obstruction of the sweat pore.® There- 
fore we consider it a true manifestation of sweat retention and classify 
it among the sweat retention dermatoses. 

The lesions of miliaria pustulosa may occur in any area of the skin 
which has been previously inflamed. They are discrete, superficial 
pustules not associated with hair follicles. The lesions induce pruritus, 
the severity of which varies as in miliaria rubra with the presence or 
absence of sweating. 

Miliaria pustulosa may be readily confused with folliculitis. The 
main differential point clinically is that the lesions of folliculitis sur- 
round a hair, while those of miliaria pustulosa do not. The flaccid 
pustules of cutaneous moniliasis may also closely resemble miliaria 
rubra. These, however, are predisposed to intertriginous areas; miliaria 
pustulosa and miliaria rubra are usually absent from the areas where 
skin approximates skin and is thus protected from external irritations 
such as defatting agents and soaps. Clinically, the lack of eroded oral 
and intertriginous lesions in miliaria pustulosa is thus a distinguishing 
point. However, the most reliable method of differentiation is direct 
microscopic examination of the lesions by the following method: The 
roof of a suspected pustule is removed with a sharp scissors and placed 
on a glass slide. A drop or two of a 10 per cent solution of potassium 
hydroxide is added, and the material covered with a coverslip. The 
slide is then gently heated over a flame for several seconds to produce 
clearing of the specimen. The coverslip is gently pressed, and the slide 
is examined under the low power objective of the microscope with 
subdued light. If the pustules are due to moniliasis, yeast filaments will 
be observed. In the lesions of miliaria pustulosa no yeast filaments 
will be present. 


Miliaria Profunda 
Miliaria profunda results when sweat is trapped within the dermis. 
It is seen in patients who manifest systemic signs and symptoms as a 
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result of general sweat retention, and thus the ability to cool the skin 
by the evaporation of sweat is lost. This has been variously termed 
anhidrotic heat exhaustion,” tropical anhidrotic asthenia,’ thermogenic 
anhidrosis!® and heat exhaustion, type II. It is far more common in 
adults in a tropical environment than in infants and children in tem- 
perate climates. 

The affected skin is uniformly covered with multiple, discrete, flesh- 
colored papules which resemble goose flesh and are never confluent. 
These papules are not associated with hair follicles, but have a sweat 
pore localization. They may easily be overlooked on cursory examina- 
tion. Oblique lighting enables the lesions to be visualized more easily. 
The papules of miliaria profunda are not inflammatory and are asymp- 
tomatic. Their distribution is widespread over the trunk, arms and legs. 
The palms, soles and face are usually spared. Complete or partial 
anhidrosis is present in the sites of involvement. The papules increase 
dramatically in size whenever vigorous sweating is induced. The lesions 
tend to disappear rapidly upon rest in a cool environment, and the 
skin may regain a more or less normal appearance within an hour. 

Miliaria profunda represents a prolonged chronic phase of sweat 
pore occlusion which occurs after the majority of eccrine sweat glands 
have passed through the relatively short miliaria rubra phase of ob- 
struction. When miliaria profunda is widespread, there is often an in- 
creased hyperhidrosis of the face, which is an additional diagnostic 
point. Usually there is a gradual spontaneous recovery, but in some in- 
stances after apparent recovery the entire cycle may begin anew. In 
other cases the end result of miliaria profunda is not recovery, but a 
severe, chronic progressive disorganization of the skin which has been 
considered a form of tropical dermatitis.® 


ETIOLOGY AND PATHOGENESIS 


As a result of extensive clinical and experimental observations it is 
now possible to group all types of miliaria on the basis of a single 
mechanism. This essential feature is sweat retention. Sweat is secreted 
into, rather than onto, the skin. Any minor specific or nonspecific in- 
jury may lead to abnormal keratinization of the sweat pore, thus pro- 
ducing a plug which may then occlude the free flow of sweat. Probably 
the most common type of injury is maceration of the skin due to pro- 
longed sweating. This is the usual factor in miliaria rubra and miliaria 
crystallina. Miliaria profunda usually follows a prolonged course of 
miliaria rubra, which as a type of skin injury, per se, can produce further 
occlusion of the sweat pores. In miliaria rubra and miliaria pustulosa 
the occlusion may be produced by a preceding inflammatory dermatosis. 

The brief review of the experimental work on this subject which 
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follows will serve to emphasize our knowledge of the etiology and 
pathogenesis of miliaria. 


Miliaria Crystallina 


As early as 1908 Schlachta!? definitely showed that miliaria crystallina 
can occur in areas exposed to dry heat several days after the electro- 
phoretic application of distilled water and various chemicals. Vesicula- 
tion occurred only at the anode. Similar results were obtained if an 
area of skin had been previously frozen with ethyl chloride. Histologic 
studies of these experimental lesions revealed that a superficial para- 
keratotic layer obliterated the sweat pore with resulting sweat retention. 

Shelley and Horvath* were able to produce miliaria crystallina ex- 
perimentally in man after controlled superficial injuries. These in- 
cluded prolonged maceration with a wet gauze pad, ultraviolet radia- 
tion, iontophoresis, superficial thermal burns and the application of 
various irritating chemicals. All areas so treated developed typical mili- 
ria crystallina when sweating was induced in the experimental subjects. 


Miliaria Rubra 


Miliaria rubra was first experimentally produced by Smith? in 1927. 
He isolated a yeastlike fungus from the lesions of miliaria rubra. When 
a culture of this fungus was applied to normal skin, miliaria rubra ap- 
peared at the site after several days. Smith concluded that miliaria 
rubra was a fungus infection of the skin and did not associate the wet- 
ness and macerating effect of the applied material or the sweat gland 
with the development of the lesions. 

O’Brien*: ® produced miliaria rubra by the repeated application of 
kerosene or soap to the skin. This produced closure of the “keratin 
ring,” which encircles the distal end of the sweat duct and maintains 
the patency of its pore. These studies confirmed the earlier theory of 
Pollitzer,!® who felt that lipoid depletion of the outer layer of the skin 
may play a role in miliaria. O’Brien’ also studied the role of bacteria 
in poral occlusion. He showed that infection of the distal portion of 
the sweat duct, especially with staphylococci, may produce obstruction. 
He concluded that this infectious process is the essential etiologic factor 
in miliaria rubra. 

Shelley and Horvath’® also produced miliaria rubra experimentally. 
They concluded that a single superficial epidermal injury of various 
types invariably produces plugging of the sweat duct. In persons thus 
prepared exposure to heat for several hours resulted in sweat retention 
within the epidermis. Clinically, this was manifested by typical miliaria 
rubra lesions. 
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Sulzberger and his co-workers'® have still further widened our concept 
of the multiple etiologic factors capable of producing this disease. ‘They 
were able to produce miliaria rubra by the application of electropositive 
agents to the skin surface. Electronegative substances were ineffective. 


Miliaria Pustulosa 


Miliaria pustulosa was produced experimentally by O’Brien? during 
the course of his studies on the effect of the application of staphylo- 
cocci to the human skin. This does not mean, however, that miliaria 
pustulosa is an infectious process, since Lobitz® has shown that these 
pustules may be either sterile or contain nonpathogenic micrococci. 


Miliaria Profunda 


Miliaria profunda was first produced experimentally in cats by in- 
ducing sweating in glands from which the duct orifices had been surgic- 
ally removed.'! More recently Shelley'* has described experimental 
miliaria profunda in man. He inserted a fine needle in the sweat pore 
and electrodesiccated :it. After a plug had formed in the ductal area 
the induction of sweating produced typical lesions of miliaria profunda. 


THERAPY 


The fundamental principle of therapy for all types of miliaria, once 
it has developed, is the elimination or reduction of the causes for 
sweating. The ideal method of skin cooling is air conditioning. Relief 
may also be obtained by reduction of physical activity or transfer to 
a more moderate climate. Improved ventilation, fans and light clothing 
can markedly increase heat loss from the skin. This is especially ap- 
plicable to the infant, who is all too frequently swaddled in excessive 
clothing in hot summer months and in overheated rooms during the 
winter. 

Although these measures will effectively produce relief in practically 
all patients, practical considerations often exist in which patients are 
required to live, work and play under climatic conditions which are able 
to produce and accentuate miliaria. As a result, topical medications of 
a variety of types are resorted to by both patient and physician. For 
the most part ointments, lotions and powders are not only useless, but 
may further increase epidermal injury, thus prolonging the course of 
the miliaria. 

As in all branches of medicine, prevention is the ideal treatment. 
Miliarial disease is no exception. Parents must be made aware that 
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overzealous washing, clothing, sunning, heating and “treating” of the 
skin can produce the mild, subclinical epidermal damage that will set 
the stage for sweat pore obstruction. In addition, one should err on the 
side of “fatting” rather than “defatting” the surface of the skin. A 
thin film of a bland, nonmedicated, unperfumed lubricant of animal 
(lanolin or cholesterized lanolins), vegetable (cotton seed oil or olive 
oil) or mineral (petrolatum or mineral oil) origin, if tolerated, may 
protect the skin against miliaria. Certainly this approach should be the 
only topical therapy for miliaria once it exists. 

If such bland lubricants are to be used, the parent and patient must 
be cautioned against too thick an application, since this will tend to 
prevent heat loss by evaporation and reduce heat loss by radiation and 
thus enhance the production of miliaria. After applying the lubricants 
the excess should be gently removed from the skin with a soft cloth or 
cleansing tissue. It is better to reapply such therapy frequently than to 
overheat the skin with too much at a time. 

We must emphasize again that if the stimuli which induce sweating 
are abolished, the epidermis will rapidly desquamate the occluding ob- 
struction, thus restoring the normal function of the skin. Treatment, 
therefore, must consist entirely of measures effective in reducing the 
need for sweating and eliminating those factors which predispose to 
the disease. 


SUMMARY 


Miliaria crystallina, miliaria rubra and miliaria pustulosa are of com- 
mon occurrence in infants and children. As a result of recent clinical 
and laboratory investigation, there is now a relatively clear concept of 
the etiology and pathogenesis of these sweat retention dermatoses. 
Miliaria is the term now applied to designate cutaneous changes which 
occur when sweat is trapped in the skin (epidermis or dermis) after ob- 
struction to the sweat duct or pore. The type of miliaria which is seen 
clinically depends entirely on the depth at which the duct is obstructed 
and where the sweat is retained. The symptoms produced and any ac- 
companying systemic alterations also are dependent on the depth of 
sweat retention. 

The diagnosis of the miliaria group of diseases is based on the recog- 
nition of vesicles, pustules or papules with or without inflammation 
which appear rapidly whenever a stimulus to sweating is present. In 
patients subjected to a warm environment miliaria of all types may 
occur as a complication of any previous inflammatory dermatosis. 

Treatment is entirely specific and very effective. All measures which 
reduce the need for sweating should be instituted. 
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PITYRIASIS ROSEA 


JOHN T. CRISSEY, M.D. 


Pityriasis rosea is an acute, self-limited 
disease, probably infectious in origin, characterized by the appearance 
of pinkish, oval, scaling lesions distributed for the most part over the 
trunk and accompanied in some cases by mild constitutional symptoms. 
Serious complications are unknown, but the disease is often a source 
of great alarm to the patient and, being common, is of importance 
in the differential diagnosis of the various diseases which can produce 
similar papular, scaling eruptions of the trunk, several of which can be 
of general medical significance. 


CLINICAL PICTURE 


In a few cases (perhaps 5 per cent) the onset of visible manifesta- 
tions is preceded for several days by mild prodromal symptoms. Head- 
ache, malaise, chills and arthralgia are the most common complaints. 
Inflammation of the pharynx and tonsils and generalized lymphadenop- 
athy have been reported, but are by no means common. Rarely symp- 
toms may be severe, leading the patient to suppose he is beginning a 
cold or the grippe. I have seen one patient who began his disease with 
a high fever and meningismus, suggesting a diagnosis of meningitis, 
until a negative cerebrospinal fluid examination and the appearance of 
the eruption proved otherwise. 

But in the great majority of cases the first manifestation of pityriasis 
rosea is a solitary, erythematous, slightly raised papule which enlarges 
rapidly for one or two days until it becomes 2 to 10 cm. in diameter, 
or even larger. The commonest site for this “herald” or “mother” patch 
is the anterior chest. It may also appear on the back, neck or abdomen, 
less commonly on the extremities (Fig. 89) and even on the face. As 
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the papule enlarges, scaling appears which is fine, adherent, sometimes 
crinkly, and often yellowish or buff-colored. In configuration, the 
plaque is irregularly oval, and if it is large enough, will be seen to be 
parallel to the embryonic lines of cleavage of the skin (Langer’s lines). 
Partial central involution with accentuation of the margins may occur, 
giving the lesion the appearance of a “ringworm” infection, and at this 
stage of the disease this is a common misdiagnosis. 





Fig. 89. Herald plaque of pityriasis rosea in a 10 year old boy. (Courtesy of Hahne- 
mann Medical College. ) 


When the initial lesion has reached its maximum, a period ensues 
during which nothing further can be observed. This “incubation period” 
lasts from a few hours to several weeks, usually four or five days. A new 
efflorescence then appears, a sudden eruption of lesions morphologic- 
ally similar to the initial plaque, but smaller (1 to 3 cm.), less erythema- 
tous, and more regularly oval. The widespread distribution of the 
eruption at this stage will enable one easily to see the alignment of the 
long axes of the lesions with the cutaneous lines of cleavage (Fig. 
90). In following the obliquely downward direction of Langer’s lines 
on the back, the disease may produce a striking “Christmas-tree” 
pattern. 

The distribution of the secondary eruption is characteristic. It is 
bilateral and symmetrical. Lesions appear on the sides of the neck, the 
shoulders, the upper two thirds of the back and on the anterior chest. 
Others appear on the arms proper, but. not often distal to the elbow. 
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The spots are usually sparse over 
the central abdominal area and 
more closely aggregated again 
along the inguinal folds and over 
the medial aspects of the thighs. 
They diminish in size and num- 
ber toward the knees, and are 
distinctly uncommon below the 
patella. The buttocks are involved 
only in more severe cases. In the 
adult, lesions above the ramus of 
the mandible are seen only occa- 
sionally, but in children, they 
are more common, and appear 
frequently in the scalp. As a gen- 
eral rule, the distribution is more 
variable in younger patients. Fig. 90. Pityriasis rosea. (Courtesy of R. 

Fresh showers of lesions may L. Kierland.) 
occur for several days, a week, or 
longer, and all lesions may extend centrifugally at a uniform rate with 
partial clearing of the centers. As they extend, the scale makes its ap- 
pearance, usually with free edges toward the center, attached at the 
periphery. Because of its thinness and crinkly appearance, the scale has 
been compared to cigarette paper. In some cases the amount of scale is 
minimal. Even when the patient has failed to notice the herald plaque, 
it can usually be identified among the secondary lesions by its larger size, 
deeper color and more irregular shape. It is from the rosy color of the 
secondary lesions and the fine scale that the disease derives its name. 
As the lesions mature, they may take on yellowish, buff or salmon 
shades, and when they are numerous, may coalesce to form larger 
plaques with polycyclic or flower-petal configurations. All lesions are 
superficial. There is no deeper infiltration. 

Itching is variable. In many cases the eruption is absolutely asymp- 
tomatic. A number of patients complain of mild pruritus, and less com- 
monly of marked itching which interrupts sleep and requires constant 
attention. 

In a few days lesions cease to appear, and older ones involute grad- 
ually. The erythema fades; the cuticle overlying the spots desquamates, 
leaving a faint temporary pigmentation or, in a few cases, areas of de- 
pigmentation which may persist for several months. The duration of 
the disease is usually four to eight weeks (6.5 weeks in our material), 
but there is considerable variation, some lasting several months. Figure 
91 represents the duration of a large number of cases seen in the Buffalo 
area, 
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Fig. 91. Frequency polygon showing the duration of 221 unselected cases of pityriasis 
rosea. 





ATYPICAL FEATURES 


In a number of cases the eruption will be atypical in morphology 
and distribution, but variations will seldom obscure the true nature of 
the disease. The presence of even a few typical lesions will indicate 
the correct diagnosis. 

The herald plaque is frequently absent, the disease beginning sud- 
denly with the secondary eruption. In my experience the eruption is 
more likely to be severe in these patients. 

The herald plaque may appear in an odd location, as on the forehead, 
the nose, the genitalia or the dorsum of the foot. 

The secondary eruption may be limited to one body area, as the 
axillary folds or the sides of the neck, and may even, in rare cases, be 
unilateral. The secondary eruption may be distributed over areas usu- 
ally spared by the disease, such as the face and distal portions of the 
extremities, especially the forearms. This form is sometimes called in- 
verse pityriasis rosea. The lesions may be frankly vesicular or even 
bullous. This form is most commonly seen in children. 

The lesions may be extremely numerous, running together to form 
large plaques or, on rare occasions, involving the integument so generally 
that the eruption resembles exfoliative dermatitis. 

An urticarial element may be present in the eruption. 

Rarely a few lesions appear on mucous membranes. 

The eruption may be wholly or partially obscured by a contact der- 
matitis due to medications applied topically. 











JOHN T. CRISSEY 805 


INCIDENCE 


No climate or country seems to be free of pityriasis rosea. Published 
accounts are not extensive enough to permit determination of the rela- 
tive frequency with which it occurs in different parts of the world. In 
the United States it is common, and has been reported to make up as 
much as one per cent of a large dermatologic practice. 

The disease is more common in women than in men. Most authors 
report ratios between 2:1 and 3:2. In our own material (1008 cases) it 
is almost exactly two to one. 
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Fig. 92. Frequency polygon showing the age distribution of pityriasis rosea. Based on 
1008 unselected cases. 


No demonstrable racial predisposition exists. Whites, Negroes, Ori- 
entals and American Indians are affected. 

It seems likely that occupations which require close association with 
large numbers of people predispose to the development of pityriasis 
rosea. Thus it is especially common in school children, older students 
and in the armed forces. 

It can be seen from the graph in Figure 92 that we are dealing with 
a disease largely of young adults and children. Seventy-six per cent of 
cases occur before the age of 35, and 26 per cent before 20. The 
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youngest patient I have been able to find on record was seven months 
old. In our material the youngest was one year old. 

The frequency with which pityriasis rosea occurs varies with the 
season, but apparently not in the same manner in all parts of the 
world, even when climatic differences are small. In the northeastern 
United States it is most common in the colder months, least common 
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Fig. 93. Frequency polygon showing the seasonal incidence of pityriasis rosea in the 
Buffalo area. Based on 203 unselected cases over a 4 year period. 
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in midsummer. The seasonal incidence of our cases is shown in Figure 
93, and is similar to the incidence in a large series reported in the mid- 
West (St. Louis) by Weiss, Lane and Showman. In European series 
the peak incidence has occurred variously in the warm months, the 
spring, and in the spring and fall. In Buffalo the incidence varies some- 
what from year to year, but not more than might be expected from 
chance alone. 


ETIOLOGY 

In the 96 years which have elapsed since Gibert (1860) first described 
pityriasis rosea, many attempts have been made to discover its cause. 
Simple and straightforward as it is clinically, with an abundance of 
material available for study and lesions readily accessible, it looks on 
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the surface like a simple problem. It is not. Of the many bacteria 
and fungi isolated, no two seem alike, nor have competent investigators 
been able to confirm older observations. Direct examination of the 
scales and of the biopsy material has failed in recent years to demon- 
strate any organism resembling the dermatophytes or any of the other 
ringworm fungi, and cultures produce only those bacteria which we now 
recognize as normal inhabitants of the human skin. I believe, then, 
that it is fair to say that the exact cause of pityriasis rosea is still un- 
known. 

It is the opinion of most present day observers that pityriasis rosea 
is a systemic disease caused by an unidentified organism, possibly a 
virus. Perhaps advanced virus isolation techniques, electronmicroscopy 
and more recent immunologic procedures will confirm this, but in the 
meantime there js considerable indirect evidence in its support. The 
chancre-incubation-dissemination-resolution sequence is met with fre- 
quently in infectious disease. Systemic symptoms and lymphadenopathy 
seen in a few cases favor such a process, while the sudden appearance 
of a bilateral and symmetrical widespread eruption speaks strongly 
against any purely local parasitism. Small epidemics have occurred, 
both in the United States and Europe—in a Turkish bath, universities, 
military establishments and even in a house of prostitution. Several 
cases in a single household have been reported a number of times, usu- 
ally involving husband and wife. Still, these instances are exceptional; 
the vast majority of patients are unaware of similar disease in family, 
friends or associates. Reports of second and even third attacks appear 
from time to time (there are three such cases in our material), but a 
single attack usually confers permanent “immunity.” In this respect, 
too, pityriasis rosea resembles diseases of proved virus origin, especially 
those in the exanthem group. Experimental inoculation of volunteers 
with material from the lesions has been tried on several occasions. All 
attempts were failures except that reported by Wile® in 1927. This 
investigator was successful in producing an eruption resembling pityri- 
asis rosea in four subjects by inoculating with fluid from a blister 
raised with a vesicant on a pityriasis rosea lesion. These bits of evidence 
taken together point to a systemic infectious disease. 

The herald plaque suggests itself immediately as an inoculation site 
or portal of entry. The idea seems even more inviting in the face of 
reports of the development of the plaque at injury sites—a wasp sting, 
a smallpox vaccination and a gunshot wound—but the usual location 
of the initial lesions on covered parts of the body undoubtedly detracts 
from it. Some investigators, because of the high incidence of pharyngeal 
and tonsillar inflammation in their cases, have favored the naso- 
pharynx as the probable portal of entry for the infection. No such 
signs were present in our cases. 
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LABORATORY FINDINGS 


No constant abnormalities in the hemogram or in the blood chem- 
istries occur. Microscopic examination of biopsy material shows only 
a mild nonspecific dermatitis. 


DIFFERENTIAL DIAGNOSIS 


The secondary eruption of pityriasis rosea sometimes resembles the 
secondary eruption of syphilis. The consequences of confounding the 
two are obvious. It is fitting to stress particularly the importance of 
considering the papulosquamous syphilid in any papular, scaling erup- 
tion of the trunk, because the decreased incidence of syphilis in recent 
years has had the double effect of lowering the physician’s clinical 
index of suspicion and of providing fewer opportunities for him to be- 
come thoroughly familiar with the disease. When the lesions of pityri- 
asis rosea are small and show little scaling, the resemblance between 
the two diseases may be so great that the diagnosis may rest entirely 
upon laboratory procedures. The following points will aid in making 
the correct diagnosis. 

The eruption of secondary syphilis usually develops more slowly and 
does not so regularly follow the lines of cleavage. The individual lesions 
are more sharply circumscribed and appear frequently on the face, 
palms and soles, areas usually spared by pityriasis rosea. Mucocutanc- 
ous and mucous membrane lesions are often present, iritis and alopecia 
less commonly. Generalized lymphadenopathy is the rule. The chancre 
is often still visible at the time the secondary manifestations occur. If 
there is any doubt at all, a Wassermann test should be performed, no 
matter what the age of the patient. 

Psoriasis, particularly in its rapidly spreading guttate form, can re- 
semble pityriasis rosea, but the lesions of psoriasis are usually more 
elevated, sharply circumscribed and infiltrated. The scale is silvery and 
mica-like, and when removed leaves tiny bleeding points. Older, 
larger and more typical plaques on the scalp, elbows, knees and in the 
sacral area are often present. 

Seborrheic dermatitis may produce oval or circular lesions on the 
trunk, but they tend to be toward the midline for the most part, espe- 
cially over the sternum and between the scapulas. The disease usually 
develops slowly. The scale is coarser and has a tendency to be greasy. 
The nasolabial folds and the scalp are often involved simultaneously. 
There is little tendency for the eruption to follow lines of cleavage. 

Ringworm lesions so widely and symmetrically distributed as the 
ordinary pityriasis rosea eruption would be unusual. The tendency to 
undergo central involution with accentuation of the border and fine 
vesiculation at the periphery is much greater than in pityriasis rosea. 
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The lesions bear no relation to the lines of cleavage. Microscopic ex- 
amination of the scales will reveal the fungus. The difficulty in dis- 
tinguishing the two diseases when the herald plaque alone is present 
has already been mentioned. In this situation a search for the organism 


is necessary. 


TREATMENT 


The majority of cases require no treatment other than reassurance. 
When pruritus is a problem, soothing shake lotions and colloid baths 
will usually suffice. Calamine liniment is useful and safe. Here, as in 
the therapy of all self-limited skin diseases, care should be taken to 
avoid the use of sensitizing medications which may lead to a contact 
dermatitis immeasurably worse than the original disease. The applica- 
tion of topical anesthetics of the “caine” variety, penicillin, the sulfona- 
mides and nitrofurazone derivatives is particularly to be condemned. 
Ointments and salves seem to irritate many patients. Antihistamines 
may be given orally for their sedative effects, but they do not alter the 
course of the disease in any way. Ultraviolet light has been used for 
many years in the treatment of pityriasis rosea, and may shorten the 
duration. The smallest exposure is given which will produce a mild 
erythema, and it may be repeated once or twice weekly. Caution should 
be exercised, of course. A combination of sunburn and pityriasis rosea 
is uncomfortable. 


The author is indebted to Drs. Earl D. Osborne and James W. Jordan for the use 
of some of the patient material reported. 
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CUTANEOUS CLUES IN SYSTEMC DISEASES 
OF CHILDREN 


JANE S. BURGOON, M.D. 


CARROLL F. BURGOON, JR., M.D 


In the modern practice of medicine 
more reliance is placed on the demonstration of positive laboratory 
tests than on good, old-fashioned observation of the patient. While 
we surely do not advocate a return to the period when the physician’s 
only diagnostic tool was his ability to observe, yet a happy combination 
would be most advantageous. This statement probably holds true for 
all facets of medicine, but it applies particularly to cutaneous medicine 
and in the interpretation of skin lesions associated with underlying 
disease. 

In both health and disease the skin is a fascinating organ, being the 
canvas of the psyche and a mirror of underlying systemic disease. 
Though it is somewhat restricted in its ability to react because of the 
limits of its component parts, yet it is amazing how the story of sys- 
temic disease may be communicated to the experienced observer by 
slight changes in color, morphology and consistency of lesions. To 
interpret these changes one must have a basic understanding of dis- 
eases of the skin, but the nondermatologist properly oriented with a 
high index of suspicion can often come closest to the diagnostic bull’s 
eye. 

No attempt will be made to enter into a broad general discussion of 
any disease or syndrome, nor its treatment, our purpose being rather 
to acquaint the clinician with the help which he might obtain from 
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an ability to interpret cutaneous gross pathology and to demonstrate 
the ease with which a skin biopsy may be done in case of doubt. 


PORPHYRIA 


Porphyria is a rare, inborn error in pyrrole metabolism characterized 
by the excretion of abnormal kinds and amounts of porphyrins. In the 


TABLE 11. Classification of Porphyria 


INTERMITTENT, ACUTE 
(MAY BE LATENT) 


PHOTOSENSITIVE (ER- 
YTHROPOIETIC) ; FOR- 
MERLY CONGENITAL 


CHRONIC MIXED (HE~ 
PATIC) 





Sex incidence 


Females 2:1 


Males 2:1 


Sexes even 





Onset 


2nd to 5th decades, 
rarely earlier 


Infancy or early 
childhood 


4th to 6th decades 





Symptoms 


Abdominal colics 
Neurologic disturb- 
ances 
Obstipation 
Hypertension 
Melanosis 
Hypertrichosis 


Blistering, hydroa- 
like eruption of ex- 
posed skin, later 
mutilating 

Red teeth and bones 

Melanosis 

Hypertrichosis 

Osteoporosis 

Splenomegaly 

Anemia 


Milk blistering of ex- 
posed skin (sun, 
trauma) 

Scarring and sclero- 
dermoid hardening 

Melanosis 

Hypertrichosis 

Liver impairment; 
sometimes abdomi- 
nal-nervous symp- 
toms 





Urinary color 


May be normal; may 
darken on standing 
or on exposure to 
light or heat. Dur- 
ing acute attacks 
usually port-wine 
red 


Pink or bright red 
constantly 


Usually normal; 
darkens on hard- 
ening 





Urinary chem- 
ical findings 


Chromogens present 
(porphobilinogen, 
porphobilin) 

Uroporphyrin (Wal- 
denstrom type) 
usually as the zinc 
complex 

Coproporphyrin III 


(excess) 


No porphobilinogen 


Uroporphyrin I (free) 


Chromogens may be 
present 


Uroporphyrin, a mix- 
ture of those seen 
in the other 2 types 
of porphyria 

Coproporphyrin (ex- 
cess ) 


light of current knowledge, Watson and Larson? have suggested the 
following classification (Table 1] ), which seems to be a satisfactory one: 

Photosensitive (erythropoietic) porphyria is obviously the member 
of the group to be discussed here. In this type uroporphyrin I appears 
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in the urine and feces, and a high concentration of porphyrin has been 
demonstrated in the normoblasts of the bone marrow and in circulating 
erythrocytes.1! 

This manifestation of photosensitivity is generally first seen in in- 
fancy or early childhood (predominantly in males) after exposure to 
sunlight. A vesiculobullous eruption appears on exposed areas of the 
hands, arms, face and ears. As time passes, the vesiculation becomes 
more intense, resulting in large denuded areas with extensive scarring 
and mutilation. Associated early clinical signs are pinkish or reddish 
urine which shows a typical greenish-white fluorescence when com- 
pared with normal urine under the Wood’s light (2650 angstrom units). 
Later signs are brownish or reddish-brown discoloration of the decidu- 
ous teeth, melanosis, hypertrichosis, splenomegaly, osteoporosis and 
anemia. 

The terminology in textbooks with regard to hydroa estivale (the 
name often given to the cutaneous lesions of porphyria) and hydroa 
vacciniforme is confusing. If one goes back to the original literature as 
Blum! did, one sees the evolution of the names and concludes with 
him that the terms may be used interchangeably. Hydroa estivale is 
not associated with all cases of porphyria, nor does porphyria appear 
to be a constant accompaniment of hydroa estivale. 


XANTHOMAS 


Disturbances in lipid metabolism most commonly appear cutaneously 
as xanthomas (yellow or yellowish-red deposits in the skin which are 
characterized histologically by large pale cells with a foamy appearance.) 
There are many different classifications of the lipoidoses, but for simpli- 
fication of discussion in this paper, the xanthomas will be discussed 
according to the classification of Lever® as follows: 


. Essential xanthomatosis of the hypercholesteremic type 
. Idiopathic familial hyperlipemia 
. Biliary xanthomatosis 
4. Secondary eruptive xanthomatosis 

Essential xanthomatosis is a familial disorder of cholesterol metab- 
olism. It is characterized by a variety of infiltrative lesions, namely, 
xanthoma tuberosum and planum, xanthelasma of the eyelids, tendon 
sheath xanthomas, and xanthomas of the blood vessels. The cutane- 
ous lesions usually are extensive and consist of yellowish-brown papules, 
nodules and infiltrated plaques which are isolated or appear in small 
groups (all forms may appear in one group). They vary in size from 
a few millimeters to several centimeters and are usually located on the 
extensor surfaces of the arms, elbows and buttocks. The serum choles- 
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terol is markedly elevated (300 to 800 mg. per 100 ml.). This type of 
xanthomatosis is not common in children. 

Idiopathic familial hyperlipemia, a syndrome consisting of hepato- 
splenomegaly, colicky abdominal pain and xanthomas, is also a familial 
disorder showing hypercholesteremia as well as a marked increase in 
neutral fat in the serum (1400 to 6500 mg.) which gives the serum a 
milky color. The cutaneous lesions are similar to those of essential 
xanthomatosis, and recent studies* have shown that tendon and blood 
vessel xanthomas may occur in both disorders. 

Biliary xanthomatosis may appear in cases of biliary cirrhosis which 
cause hypercholesteremia, and the lesions may be exactly like those of 
essential xanthomatosis. In these cases deep jaundice is observed and 
usually precedes the appearance of xanthomas. 

The secondary eruptive xanthomas, as their name implies, are sec- 
ondary to the conditions causing hyperlipemia and therefore may be 
seen with severe diabetes, chronic pancreatitis, the hepatic form of 
glycogen disease (von Gierke’s) (Plate III), nephrosis and biliary cir- 
thosis. Clinically, the eruption consists of transitory yellowish-red pap- 
ules which may be pruritic or asymptomatic and may appear anywhere 
on the body. They vary in size and number according to the lipid level 
of the serum. It is this type of xanthoma which is most often seen in 
children. 

A biopsy of a cutaneous lesion of any of the xanthomas will con- 
firm the clinical impression. 


THE RETICULOENDOTHELIOSES 


Letterer-Siwe disease, Hand-Schiiller-Christian disease and eosino- 
philic granuloma are presently considered to be varying stages of the 
same underlying disease process—namely, granulomatous lesions of the 
reticuloendothelial system. The first two were formerly considered to 
be normocholesteremic xanthomatoses, but this concept has been 
abandoned and the presence of cholesterol in the lesions is now re- 
garded as a secondary infiltration.® 

Letterer-Siwe disease usually appears in infancy and is rapidly fatal. 
Cutaneous manifestations appear early and may consist of macules, 
papules or petechiae. Often the eruption appears as brownish-yellow 
papules covered with crusts or scales involving particularly the scalp, 
face, trunk and flexural surfaces of the joints (Fig. 94). These charac- 
teristics tend to give the eruption the appearance of seborrheic derma- 
titis. In addition to the cutaneous signs, there is generalized lympha- 
denopathy, hepatosplenomegaly, anemia, leukopenia and bone changes 
demonstrable by x-ray. 

The Hand-Schiiller-Christian syndrome, which is classically the triad 
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of defects in membranous bone, exophthalmos and diabetes insipidus, 
is seldom seen in its entirety. It usually has an insidious onset in later 
childhood and may show cutaneous lesions similar to those of Letterer- 
Siwe disease. 





Fig. 94. Letterer-Siwe disease. 


Eosinophilic granuloma, the third member of this group, usually 
shows only solitary or a few bone lesions, but may show similar cutane- 
ous lesions or erythematous, granulomatous plaques. 

Biopsy of skin, lymph node or bone in these diseases should estab- 
lish the diagnosis. 


URTICARIA PIGMENTOSA 


Urticaria pigmentosa (xanthelasmoidea) (see also p. 709 and Plates 
II, III) is an uncommon eruption with mast cell infiltration of the skin 
which usually appears in infancy or early childhood. The lesions may 
first be pinkish and urticarial with or without vesiculation, or they may 
be yellowish or slate colored; when they are rubbed, an urticaria-like 
reddish elevation may be produced; frequently they are elevated, yel- 
lowish to brownish nodules. Old lesions tend to disappear, leaving 
slightly brownish-yellow areas, and new crops of lesions continue to 
appear. The areas where the lesions most commonly appear are the 
trunk, upper arms and thighs. Recently, case reports suggesting that this 
may be a systemic disease have been published; it is known that in 
animals mast cell disease is not uncommon. Roentgenographic changes 
in the bones of patients with urticaria pigmentosa include osteoporosis, 
thickening of bony trabeculae, and bone islands in the ribs, vertebrae 
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‘and long bones. In addition, there have been 
reports of cases of urticaria pigmentosa with 
mast cell infiltration of liver, spleen, bone mar- 
row and lymph nodes.® Biopsy of a cutaneous 
lesion will establish the diagnosis. 





NEUROFIBROMATOSIS OF VON RECKLINGHAUSEN 


The “café au lait” spots considered typical 
of this disease appear as yellow or brown macu- 
lar patches of melanin deposition. They ap- 
pear on an otherwise normal skin and may be 
of any size and on any part of the body. Rarely, 
the entire skin may be darker than would be 
expected from a hereditary standpoint. Pig- 
mented as well as unpigmented cutaneous 
tumors varying from a millimeter to several 
centimeters in size may be seen. The skin 
growths may be sessile or pedunculated and 
are sometimes associated with tumors involv- 
Fig. 95. Albricht’s i ing any part of the peripheral or central nervous 

drome, showing pigmen- SYStem. There may also be roentgenographic 
tation, sexual precocity changes in the bones which resemble bone 
and dysplasia of mandi- cysts. The first clinical signs may be neurologic, 
ble in a 5¥% year old girl. . ‘ 
(Courtesy of Children’s but the picture may consist of one or many of 
Hospital of Philadel. the foregoing signs. This combination of signs 
Phia. ) is usually typical, but biopsy of a tumor will 
confirm the diagnosis. 
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ALBRIGHT’S SYNDROME 


This syndrome is character- 
ized by fibrous dysplasia of the 
bone, areas of skin pigmentation 
and, in the female, sexual pre- 
cocity (Figs. 95, 96, 97). The 
skin lesions consist of brown, 
macular patches of melanin pig- 
mentation which are present at 
birth or appear shortly there- 
after and are frequently uni- 
lateral. The bone changes which 
may lead to fractures and de- 





Fig. 96. Albright’s syndrome, showing 
a mandibular tumor. (Courtesy of Children’s 
formities appear roentgeno- Hospital of Philadelphia.) 
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Fig. 97. Albright’s syndrome (polyostotic fibrous dysplasia). Roentgenograms show- 
ing dysplasia in the skull and lower extremities. (Courtesy of Children’s Hospital of 
Philadelphia. ) 


graphically as patchy areas of rarefaction with pseudocystic appearance. 
Diagnosis is established by demonstrating these bone changes in con- 
junction with the other features of the syndrome.!” 


TUBEROUS SCLEROSIS 


Tuberous sclerosis (epiloia) is a syndrome consisting of cutaneous 
lesions (adenoma sebaceum), convulsions and psychic changes. Various 
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abortive types occur, and the cutaneous sign of the syndrome, adenoma 
sebaceum, may be seen in persons with normal mental development. 
The lesions of adenoma sebaceum are yellow, pink or erythematous, 
single or grouped, translucent, waxy papules (Fig. 98). They vary in 
size from 2 mm. to one cm. and are usually scattered in butterfly distri- 
bution over the nose and cheeks, 
occasionally on the forehead 
and chin. Subungual fibromas, 
papillomatosis of the oral mu- 
cosa, and flat retinal tumors are 
all characteristic of this syn- 
drome. Biopsy of a cutaneous 
lesion will aid in diagnosis. 


STURGE-WEBER SYNDROME 





Fic. 98. Ad r C ‘ This syndrome has been the 
a Frederick Usbech.) nadie subject of a variety of descrip- 


tions, but is generally thought 
of as the occurrence of a port-wine mark (Plate IV) along the 
course of the branches of the trigeminal nerve and angioma of the pia. 
There may also be cerebral calcifications demonstrable roentgeno- 
graphically, glaucoma of the same side as the nevus, contralateral jack- 
sonian convulsions and mental retardation. The cutaneous vascular 
nevus may be large or small (pinhead), may be of the cavernous type, 
elevated and covered with vascular nodules, and the color may be so 
pale that it is scarcely visible. Any child with a vascular nevus located 
in the distribution of the trigeminal nerve should be observed for de- 
velopment of further manifestations of the syndrome. 


THE MESENCHYMAL DISEASES 


At present a group of diseases once considered individually are now 
generally placed in one classification—mesenchymal diseases—because 
of the common histopathologic changes. They are rheumatic fever, der- 
matomyositis, lupus erythematosus, polyarteritis nodosa and sclero- 
derma. 


Rheumatic Fever 


Rheumatic fever is not commonly thought of as having a diagnostic 
cutaneous manifestation, but there are those who feel that erythema 
annulare is as diagnostic of rheumatic fever as the eruptions of the 
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exanthems are of those diseases.? This manifestation of hypersensi- 
tivity to the streptococcus is probably better regarded as presumptive 
evidence, particularly since such lesions are sometimes observed in 
children who are soon to show clinical evidence of rheumatic fever. The 
lesions of erythema annulare are circinate lesions with a doughnut-like 
configuration (occasionally horseshoe shape) and measuring one to 
2 cm. in diameter. They may appear prior to any other manifestation 
of rheumatic fever, usually on the trunk and extremities, and are evan- 
escent. We consider these lesions to be a type of lesion of erythema 
multiforme, although they are rarely seen except in conjunction with 
rheumatic fever. Erythema multiforme and erythema nodosum (see 
also pp. 772, 781) have both been said to occur in rheumatic fever. 
The subcutaneous nodules of rheumatic fever are best identified by 
inspection and palpation. They lie in the deep connective tissue, and 
the skin is freely movable over them. They commonly occur on the 
extensor tendons of the hands and feet, on the elbows, at the margin 
of the patella, on the scalp, over the scapula and over the spinous 
processes of the vertebrae. They vary in size from 2 mm. to 2 cm., are 
never painful, and appear and disappear. As is well known, the diag- 
nosis of rheumatic fever is dependent upon finding of some of 
the various major manifestations (carditis, arthritis, chorea, erythema 
annulare and subcutaneous nodules) and correlating them with 
minor manifestations which are those of nonspecific systemic in- 
fection. 


Dermatomyositis 


Dermatomyositis is usually insidious in onset, appearing with ma- 
laise, low grade fever, weakness and fatigue, and frequently has cutane- 
ous manifestations early. Initially, the cutaneous manifestations are 
those of edema of the eyelids associated with a faint heliotrope hue and 
telangiectasia (Plate III). Erythema gradually extends over the cheeks, 
face, neck and shoulders. Appearance of small, scaly, erythematous 
macular or papular patches over the bony protuberances of the knuckles, 
elbows, knees and ankles also occurs in the course of the disease. Later, 
the skin becomes pigmented, particularly in areas exposed to sunlight, 
and atrophic. Calcium deposits occur in the deeper layers of the skin, 
most commonly along tendons or ligaments and about the joints. Signs 
of myositis may occur before or with those of dermatitis. The combina- 
tion of myositis, dermatitis and systemic manifestations constitutes the 
basis for clinical diagnosis.1° Biopsy of skin or muscle may be needed 
to complete the diagnosis, and at times it may be impossible to dis- 
tinguish between dermatomyositis, disseminated lupus erythematosus 
and scleroderma—all mesenchymal diseases. 
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Lupus Erythematosus 


Lupus erythematosus in pediatric patients usually appears as the dis- 
seminate type and, as is now well known, has no classical clinical pat- 
tern and may or may not have cutaneous manifestations initially. The 
eruption usually begins on the exposed parts, particularly the face 
(bridge of the nose, malar regions) and the V-shaped exposed area on 
the upper chest as a mottled erythema. There may also be edematous 
swellings of the face and hands, erythema multiforme-like patches or 
bullae on the face and extremities, and petechiae. The clinical picture 
of lupus erythematosus is generally outlined as follows: (1) signs of 





Fig. 99. Localized scleroderma in a 7 year old girl, showing joint fixation from skin 
involvement. 
catabolism—fever, weight loss, emaciation; (2) connective tissue le- 
sions—theumatoid arthritis, subcutaneous nodules, pericarditis, Lieb- 
man-Sacks syndrome with myocarditis, pleurisy, polyserositis; (3) vas- 
cular lesions—skin, central nervous system, ocular fundi, kidney, gastro- 
intestinal tract, lymphadenopathy, splenomegaly, Raynaud’s phenome- 
non, hyperpigmentation; and (4) hematologic changes—leukopenia, 
anemia and thrombocytopenia.* The diagnosis is usually confirmed by 
the L.E. test on blood or bone marrow. 


Scleroderma 

Scleroderma in children may be localized or diffuse. The localized 
form is characterized by one or more discrete patches which are 
initially violaceous or surrounded by a violet-tinted halo, and may be 
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elevated or depressed. As the lesions undergo atrophy, the center be- 
comes ivory or whitish, while the peripheral portions are purple. The 
skin in the affected area may show a loss of elasticity when picked up 
with the thumb and index finger. Localized scleroderma presents no 
problem other than a cosmetic one unless it is located on an extremity 
in an area where it can cause loss of motion (Fig. 99; Plate II!). 

Diffuse or generalized scleroderma may begin insidiously about the 
extremities, neck, face or trunk, and a feeling of stiffness is often the 
earliest change noted. Early, on examination, there may be erythema, 
and there is infiltration or edema—the skin is indurated and feels stiff 
and gradually loses its normal markings. Gradually, the skin becomes 
so hardened that it cannot be picked up between thumb and finger, 
and finally it becomes firmly bound to underlying structures. As the 
disease progresses, the skin takes on a yellow or ivory hue. The disease 
may progress to involve almost any part of the body, and there may 
also be myosclerosis, diffuse fibrosis of the myocardium, kidneys, gastro- 
intestinal tract and lungs. Diagnosis may be established on biopsy, but 
it is well to emphasize the characteristic feel of the skin. 


Periarteritis Nodosa 


Periarteritis nodosa may present symptoms of weakness, fever and 
vague pains and may have various cutaneous manifestations. Most 
commonly thought of are the subcutaneous nodules, which are pal- 
pable along the course of the blood vessels. These are often painful 
and occasionally ulcerate. One may also see macular, urticarial or pur- 
puric lesions. Diagnosis is generally established on biopsy of a vessel. 


ENDOCRINE DISORDERS 


Hypothyroidism is the most common endocrine disorder of child- 
hood. There are no clinical cutaneous findings which can be said to 
be diagnostic of cretinism, although, as a rule, the cretin presents a 
cool, dry, bronzed or pasty white skin, and disturbances in the amount, 
texture and distribution of hair are common. Obviously, diagnosis must 
be made on interpretation of these findings in their relation to other 
diagnostic signs of cretinism—the functional changes and retardation 
of growth and development. It is of interest that in a recent study of 
institutionalized cretins, certain changes in histopathologic sections of 
the skin were found to be consistent in all patients included in the 
study. They were thinning of the epidermis and corium and scarcity of 
cutaneous appendages. Hyperkeratosis, thickness and prominence of 
the granular layer, and thinning of the stratum mucosum characterize 
the epidermis. Fragmentation and shattering of the collagen bundles 
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and fibers and striking degeneration of the elastic tissue are noted in 
the corium. Slight edema is present, but true myxedematous changes 
were not outstanding.” 


SYPHILIS 


Congenital syphilis, once the commonest cause of stillbirth, is no 
longer a problem, owing to good public health measures and the effec- 
tiveness of penicillin. The incidence of infectious syphilis in the adult 
population has been dramatically reduced in the past 10 years and the 
maintenance control level reached. It is still important that the clinician 
be aware of the cutaneous manifestations of this disease. 

Congenital syphilis is usually classified as early or late, depending 
upon the time of appearance of clinical signs and symptoms. Late con- 
genital syphilis may be manifest only by a reactive serolugic test or may 
show any or all of the signs of the hutchinsonian triad (interstitial 
keratitis, hutchinsonian teeth and eighth nerve deafness). Various other 
stigmata such as frontal bossing, saber tibia, other bone lesions or 
neurosyphilis may also be seen. It is with early congenital syphilis that 
we are primarily concerned here. Few infected infants show signs of 
syphilis before age three weeks, although cutaneous lesions are common 
in stillborn infants—the earlier signs appear, the more serious is the 
prognosis. Snuffles (rhinitis, often hemorrhagic or purulent) and cu- 
taneous lesions are the commonest early signs; they may be accompa- 
nied by extreme irritability and restlessness in a well developed, well 
nourished infant. The cutaneous syphi- 
lid resembles that of secondary syphilis 
in the adult. A distinctive feature of the 
eruption is its tendency to involve the 
chin, circumoral regions, palms, soles 
and anogenital region. It is most often 
an erythematous, papulosquamous erup- 
tion. The palmar and plantar surfaces 
are usually red and definitely infiltrated 
and may show fissuring. Similar infiltra- 
tions with fissuring (rhagades) may ap- 
pear about the mouth, anus and vulva. 
The spleen, liver and lymph nodes may 
be enlarged, and bone lesions (osteo- 
chondritis, chondroepiphysitis and os- 
teomyelitis) are frequently present. Con- 
dylomas or moist hypertrophic papules may be found about the anus or 
in other folds of the body. Paronychia and onychia arise early. So far 
as the diagnosis is concerned, suffice it to say that any infant with sug- 





Fig. 100. Infiltrated mucosal le- 
sions in leukemia. 
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gestive congenital syphilis should have darkfield examination of cutane- 
ous lesions, and serologic tests on the infant and mother should be 
performed. 


CONCLUSION 


In conclusion, we wish to emphasize that many systemic diseases with 
cutaneous manifestations have obviously been omitted from this dis- 
cussion. It is felt that purpuric lesions and jaundice are no novelty to 
the clinician and that, finding such lesions, he will initiate necessary 
studies to determine the causative factors. Vitamin deficiencies have 





Fig. 101. Skin biopsy set. 


also been omitted from the discussion because they usually occur in 
conjunction with other signs of malnutrition and are diagnosed and 
treated accordingly. The leukemias and lymphoblastomas do not often 
appear as cutaneous infiltrations in children (Fig. 100), but they most 
certainly are a lesion in which biopsy would establish the diagnosis. 

We also wish to emphasize that, even in children, biopsy is a simple 
office procedure (Fig. 101). By infiltration with local anesthetic and use 
of a punch, a 2- to 4mm. section of skin can be taken with ease. Sutur- 
ing of the excision area is not essential, but will give better cosmetic 
results. The importance of selecting a representative early lesion cannot 
be overemphasized. Finally, we repeat that biopsy will frequently estab- 
lish a diagnosis, particularly if the histopathologic sections are examined 
by a dermal histopathologist. 
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CUMULATIVE INDEX 
(February—August ) 


Page numbers of symposium and clinic titles 
are given in boldface type. 


ABDOMEN, distress, as symptom of polyp, 
Feb., 97 
in erythema multiforme, Aug., 775 
roentgen examination, in obstruction 
of colon, Feb., 81 
Abscess. See also under names of organs 
and regions. 
pericolonic, as indication for operation 
in ulcerative colitis, Feb., 161 

Achromia, congenital. See Albinism. 

Achromycin. See Tetracycline(s). 

Acidosis, Feb., 57 

Acne vulgaris, Aug., 719-34 

and seborrhea capitis, Aug., 719-40 

differential one Aug., 723 

history in, Aug., 

incidence, Aug., 7 20 

pathogenesis, Aug., 721 

treatment, Aug., 724, ta 
external, Aug., 728, 729 
instructions to patient, Aug., 
internal, Aug., 731 

Acroderraatitis enteropathica, Aug., 578 

Actinomycosis, May, 416 

Adenitis. See Lymphadenitis. 

Adenoidal - pharyngeal - conjunctival __ vi- 
Tuses, infections due to, diagnosis, 
May, 355 

Adenoma, anorectal, biopsy, Feb., 23 

Adenoma sebaceum, Aug., 817, 818 

Adenomatosis. See Colon, polyposis. 

Adrenal cortical steroids in atopic der- 
matitis, Aug., 621 

Adrenocortical preparations, cota in 

atopic dermatitis, Aug., 621 
in tuberculous meningitis, May, 


737 


435 
hydrocortisone, in atopic dermatitis, 

Aug., 621 nid 

in contact dermatitis, Aug., 661, 
765 

in _eczematous dermatitis, Aug., 
75 

in erythema multiforme, Aug., 
// 

in lichen simplex chronicus, Aug., 
751 

in otitis externa, Aug., 517 

in seborrheic dermatitis, Aug., 


748, 749 
in Watcrhouse-Friderichsen §syn- 
drome, May, 392, 393 


Adrenocortical preparations, in fulminat- 
ing meningococcemia, May, 275 
Aerosporin. See Polymyxin. 
Age, at time of infection, as prognostic 
factor in tuberculosis, May, 427 
erythema multiforme and, Aug., 781 
factors, in respiratory tract diseases, 
May, 359 
of infection when first diagnosed, as 
prognostic factor in tuberculosis, 
May, 428 
Albamycin. See Streptonivicin. 
Albinism, Aug., 693 
localized, Aug., 686 
Albinismus. See Albinism. 
Albright’s syndrome, cutaneous manifes- 
tations, Aug., 816 
Alficetyn. See Chloramphenicol. 
Alkalosis, Feb., 57 
Allergens, elimination, 
titis, Aug., 613, 
Allergic reactions to antibiotics, 
439 
Allergy, diseases associated with develop- 
ment of, Aug., 782 
Almay Tar Bath in atopic dermatitis, 
Aug., 616, 620 
Alopecia areata, Aug., 642-8 
course, Aug., 643 
etiology, Aug., 644 
prognosis, Aug., 644 
psychogenic, Aug., 645 
symptoms, Aug., 642 
treatment, Aug., 646 
trichotillomania and, psychocutane- 
ous factors in, Aug., 639-48 
Aluminum acetate, in candidiasis, Aug., 
a / 
in a dermatitis, Aug., 659, 
> 
Aluminum subacetate in contact derma- 
titis, Aug., 659 
Amebiasis, Feb., 170- 6; May, 414 
extraintestinal, Feb., 175 
Amebiasis cutis, Feb., "176 
Ameboma, Feb., 75 


in atopic derma- 


May, 


Ammonia dermatitis. See Dermatitis, 
diaper. 

Analeptics in ulcerative colitis, Feb., 
157 

Analgesia, regional, in proctologic sur- 
gery, Feb., 
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Anaphylactic 
May, 440 
Anatomy, variational, of colon, Feb., 3 
Anesthesia, for endoscopy, Feb., 
for proctology, Feb., 53-66 
agents, Feb., 60 
anatomic considerations, Feb., 53 
fundamentals, Feb., 53 
induction, Feb., 
physiologic considerations, Feb., 53 
postoperative management, Feb., 64 
preanesthetic medication, Feb., 58 
preoperative preparation, Feb., 56 
provision for minimal resistance to 
breathing, Feb., 56 
techniques, Feb., 60 
Angio-elephantiasis. See Angioma, caver- 
nous, under Tumors. 
Angioma. See under Tumors. 
Anhidrosis. See under Sweat glands, ab- 
normalities. 
Anorectum. See also Anus; Rectum. 
bleeding from, Feb., 
disease, Feb., 113-25 
excretions, Feb., 16 
pain in, Feb., 16 
protrusion through, Feb., 15 
Anoscope, Feb., 19 
Antepar. See Piperazine hexahydrate. 
Antibiotics. See also under names of 
particular drugs, as Penicillin; Strep- 
tomycin; etc. 
absorption, gastrointestinal, after oral 
administration, May, 449 
administration, routes of, May, 450 
and chemotherapeutic agents, thera- 
peutic dosages and routes of adimm- 
istration, May, 452, 453, 454 
bacterial resistance to, May, 346 
bacterial susceptibility to, May, 448 
broad-spectrum, antagonism to peni- 
cillin, May, 269 
choice of, May, 448 
combinations, May, 450 
administration, routes of, May, 455 
commercially available, May, 455 
dosages, May, 448 
and routes of administration, May, 
447-56 
effect on candidiasis, Aug., 576 
failure, May, 451 
in acne vulgaris, Aug., 731 
in atopic dermatitis, Aug., 620 
in cellulitus, May, 272 
in diarrhea, Feb., 149 
in diphtheria contacts, 
May, 275 
in furunculosis, May, 272 
in localized infections, May, 229 
in mastoiditis, May, 273 
in meningitis, May, 274 
in otitis media, May, 273 
in resistant infections, May, 349 
in soft tissue abscess, May, 272 
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reactions to antibiotics, 


prophylactic, 


ee. in ulcerative colitis, Feb., 
158 
in Waterhouse-Friderichsen syndrome, 
May, 275 
infections resistant to, management, 
May, 348 
mechanism of action, current knowl- 
edge of, May, 223-34 
neurotoxicity, May, 441 
prophylactic use, May, 451 
reactions, accidental, May, 442 
allergic, May, 439 
anaphylactic, May, 440 
miscellaneous, May, 443 
systemic, May, 440 
research, May, 451 
systemic, May, 224 
therapy, relation to hormonal therapy, 
May, 231 
toxicity, May, 439-45 
vitamin deficiency due to, May, 443 
Antimicrobial agents. See also Antibio- 


tics. 
clinically useful, in resistant infec- 
tions, May, 349 
combinations, May, 345-52 
synthetic, applied pharmacology, 
May, 57 
Antimicrobial therapy, and diagnosis, in 
infections of respiratory tract, 
May, 353-67 
May, 


in cardiovascular infections, 
399-406 


in gastrointestinal tract infections, 
May, 407-26 
in genitourinary tract 
May, 369-76 
symposium on, May, 221-456 
a in ulcerative colitis, Feb., 


infections, 


Anus. See also Anorectum; Rectum. 
abnormalities, types, F eb., 67 
abscess, Feb., 
atresia, Sahin + Feb., 29 
care. of, in erythema multiforme, Aug., 


fissure, Feb., 119-22 
fistula, Feb., 122 
imperforate, Feb., 67 
— anomalies, Feb., 67- 


in erythema multiforme, Aug., 774 
stenosis, congenital, Feb., 67 
APC viruses. See Adenoidal-pharyngeal- 
conjunctival viruses. 
ARD. See Respiratory tract, 
acute, undifferentiated. 
Arthropods, bites, reaction to, mechan- 
ism of, Aug., 625 
eating of, Aug., 635 
identification, Aug., 626 
Asthenia, anhidrotic, ‘tropical, Aug., 795 
Athlete’s foot. See Tinea pedis. 
Aureomycin. See Chlortetracycline. 


disease, 





Autonomic nervous system. See under 
Nervous system. 


Bacitracin, May, 340 
absorption, May, 341 
administration, May, 342 

routes of, May, 453, 454, 455 
antimicrobial activity, "May, 340 
applied pharmacology, May, 340-3 
clinical use, May, 342 
distribution, May, 341 
dosage, May, 342, 453, 454 
excretion, May, 341 
in amebiasis, May, 415 
in infections, May, 343 
in pulmonary infections, May, 364 
in shigellosis, May, 336 
polymyxin and neomycin, 

pharmacology, May, 329-44 
preoperative use, May, 339, 343 
toxicity, May, 341 

Bacteria, culture, in proctologic examina- 

tion, Feb., 25 
dependence on streptomycin, May, 

289 


applied 


diarrhea due to, Feb., 143 
nonsusceptible, overgrowth due to 
antibiotics, May, 442 
resistance, to antibiotics, May, 346 
to erythromycin, May, 313 
to penicillin, May, 269 
to streptomycin, May, 288 
sensitivity to drugs used in meningitis, 
May, 386 
skin infections due to, Aug., 499-519 
susceptibility to antibiotics, May, 448 
Bacteriology in erythema multiforme, 
Aug., 776 
Balantidiasis, Feb., 176-7 
Banthine. See Methantheline bromide. 
Barbiturates in proctologic anesthesia, 
Feb., 61 
Barium study of colon. See under Colon. 
Barium sulfate in colon studies, Feb., 


30 
Baths, colloidal, 
Aug., 659 
in atopic dermatitis, Aug., 616 
BCG. See under Tuberculosis, vaccine. 
Bee stings, Aug., 631 
Behcet’s syndrome, Aug., 781 
Benadryl. See Diphenylhydramine. 
— hexachloride in scabies, Aug., 


Bicillin. See Benzathine penicillin G 
under Penicillin, preparations. 

Biopsy, in skin lesions, Aug., 823 
proctologic, Feb., 2 

Bismuth glycolylarsanilate in amebiasis, 
Feb., 1 

Bite reaction, mechanism of, Aug., 625 

Blastomycosis, European. See Crypto- 

coccosis. 

North American, Aug., 580-1 


in contact dermatitis, 


CUMULATIVE INDEX 827 

Bleeding. See Hemorrhage. 

Blister, fever. See Herpes simplex. 

Bloch-Sulzberger syndrome. See Incon- 
tinentia pigmenti. 

Blood, dyscrasias, 

May, 441 

plasma, in erythema multiforme, Aug., 


due to antibiotics, 


proteins, serum, in erythema multi- 
forme, Aug., 775 

reactions, to chloramphenicol, May, 

322 


sedimentation rate, in erythema multi- 
forme, Aug., 775 
in proctologic examination, Feb., 
swallowed, rectal bleeding due to, 
Feb., 
tests, chemical, in proctologic exam- 
ination, Feb., 
transfusion, in diarrhea, Feb., 147 
venous return from rectum, Feb., 8 
Blood vessels, abnormal phenomena in 
atopic dermatitis, Aug., 602 
Boil. See Furuncle. 
Bones, tuberculosis of, May, 436 
Boric acid solution in acne vulgaris, 
Aug., 728 
Bowel. See Intestine(s). 
Burow’s solution, in acne vulgaris, Aug., 
in atopic dermatitis, Aug., 615, 
616 
in ao infections of skin, Aug., 
4 


in contact dermatitis, Aug., 659 
in eczematous dermatitis, Aug., 756 
in seborrheic dermatitis, Aug., 748 


C virus. See Coxsackie virus. 
Calamine lotion in atopic dermatitis, 
Aug., 615, 617 
Candidiasis, May, 417; Aug., 573-8 
cutaneous, Aug., 574 
diagnosis, Aug., 763 
laboratory, Aug., 560 
intertriginous, Aug., 574 
nail plate involvement, Aug., 575 
oral, Aug., 573 
systemic, Aug., 574 
treatment, Aug., 763 
vs. atopic dermatitis, Aug., 609 
vs. diaper dermatitis, Aug., 762 
Carbomycin, May, 313 
administration, routes of, May, 453, 


455 
dosage, May, 453 
Carbon dioxide, 
anesthesia, Feb., 56 
solid, in acne vulgaris, Aug., 729 
Carbuncle, classification, Aug., 509 
treatment, Aug., 516 


elimination, during 


Cardiorespiratory system in erythema 


multiforme, Aug., 775 
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Cardiovascular infections, antimicrobial 
therapy, May, 399-406 
Cataract as complication of atopic der- 
matitis, Aug., 613 
Cathocin. See Cathomycin. 
Cathomycin, May, 313 
in pulmonary infections, May, 364 
Cat scratch fever, Aug., 550-1 
diagnosis, Aug., 551 
treatment, Aug., 551 
Cecum, Feb., 3 
lymphatic drainage, Feb., 7 
Ceepryn, as mouth wash in erythema 
multiforme, Aug., 778 
. in herpes simplex, Aug., 536 
Cerebral edema, recognition and man- 
agement, May, 393 
Cerebrospinal fluid, changes, in central 
nervous system disease, May, 380 
Chancre, sporotrichotic, Aug., 579 
Chemosurgery for warts, Aug., 525 
—— in ulcerative colitis, Feb., 
2 
Chickenpox, Aug., 538-41 
clinical features, Aug., 539 
cytology, Aug., 540 
diagnosis, Aug., 540 
serology, Aug., 540 
treatment, Aug., 541 
virus isolation, Aug., 540 
Chigger mite bites, Aug., 628 
Chloramphenicol, absorption, May, 318 
administration, intramuscular, May, 
intravenous, May, 321 
oral, May, 319 
rectal, May, 320 
routes of, May, 319, 453, 455 
topical, May, 321 
antimicrobial activity, May, 324 
applied pharmacology, May, 317-27 
blood dyscrasias due to, May, 441 
chemical properties, May, 317 
distribution, May, 318 
dosage, May, 319, 453 
excretion, May, 318 
in gastrointestinal tract infections, 
May, 413 
in meningitis, May, 386 
in ornithosis, May, 361, 362 
in pulmonary infections, May, 364 
in rickettsial diseases, May, 361 
in urogenital tract infections, May, 


~~ 


indications, May, 324 
mechanism of action, May, 227 
physical properties, May, 317 
reactions, untoward, May, 322 
Chloromycetin. See Chloramphenicol. 
Chloroquine in amebiasis, Feb., 
Chlortetracycline, absorption, May, 297, 
298, 299 
administration, May, 299 
routes of, May, 452, 455 


Chlortetracycline, chemical differentia 
tion, May, 297 
dosage, May, 299, 452 
excretion, May, 299 
in a fibrosis of pancreas, May, 
in es tract infections, May, 
7 
mechanism of action, May, 228 
stability, May, 296 
toxicity, May, 300 
Chlortrimeton in erythema multiforme, 
Aug., 778 
Choriomeningitis, lymphocytic, diagno- 
sis, May, 357 
Clothing, contact dermatitis due to, 
Aug., 655 
in atopic dermatitis, Aug., 615 
CMTZ powder in contact dermatitis, 
Aug., 660 
Cobalt, enhancement of penicillin effi- 
ciency, May, 226 
Coccidioidomycosis, Aug., 582-4 
diagnosis, May, 358 
= to erythema nodosum, Aug., 
7 
treatment, May, 365 
Cold, common, diagnosis, May, 355 
Colic, infantile, psychosomatic aspects, 
Feb., 198 
Colitis, rectal bleeding due to, Feb., 212 
ulcerative, Feb., 153-67 
chronic, May, 421 
roentgen study, Feb., 47 
psychosomatic aspects, Feb., 204 
Colon, abnormalities, congenital, roent- 
gen study, Feb., 33-9 
obstructive, Feb., 79-91 
anatomy, variational, Feb., 3 
and rectum, anatomy, applied, Feb., 
neoplasms, Feb., 93-111 
atresia and stenosis, Feb., 79-82 
roentgen study, Feb., 38 
barium study, Feb., 29 
barium mixtures, Feb., 30 
preparation, Feb., 30 
— of examination, Feb., 
3 
duplication, roentgen findings, Feb., 


38 
lymphatic drainage, Feb., 7 
malignancy, as indication for opera- 
tion in ulcerative colitis, Feb., 161 
megacolon, Feb., 39-43, 87-90, 134-6 
barium study, Feb., 31 
congenital, Feb., 39, 40, 87-90, 
134-6 
roentgen findings, Feb., 41 
psychogenic, vs. congenital mega- 
colon, Feb., 132 
roentgen examination, Feb., 28 
types, Feb., 39 
nervous system, autonomic, Feb., 9 





ee 





Colon, normal, roentgen study, Feb., 
3 

obstruction, roentgen examination, 
Feb., 29 

perforation, roentgen examination, 
Feb., 


polyposis, Feb., 101-5 
as indication for operation in ulcera- 
tive colitis, Feb., 161 
polyps, Feb., 94 
relation of mesenteric cysts and retro- 
peritoneal hernia to, Feb., 5 
roentgenology, Feb., 27-52 
plain film examination, Feb., 27 
rotation, errors of, Feb., 33 
roentgen findings, Feb., 35 
first stage, Feb., 83 
malrotation and, Feb., 82-5 
mechanism of, ee 82 
reversed, Feb., 
second stage, Te eb., 83 
pathologic conditions, Feb., 83 
third stage, Feb., 
pathologic conditions, Feb., 85 
stenosis, Feb., 79-82 
stricture, as indication for operation in 
ulcerative colitis, Feb., 161 
tumors, polypoid, roentgen study, 
roentgen study, Feb., 46 
Compenamine. See Penicillin G under 
Penicillin, preparations. 
Constipation, Feb., 127-36 
psychogenic, Feb., 128 
psychosomatic aspects, Feb., 199 
spastic, Feb., 132, 201 
— in atopic dermatitis, Aug., 


Contact dermatitis, Aug., 649-64. See 
also Dermatitis venenata. 
Cornea, conical, as complication of atopic 
dermatitis, Aug., 613 
Cortil ointment in nummular eczema, 
Aug., 752 
Cortisone. See under 
preparations. 
Cosmetics, contact dermatitis due to, 
Aug., 655 
Coxsackie 
May, 356 
Cradle cap, Aug., 746 
treatment, Aug., 747 
Cretinism, Aug., 821 
Crotamiton in scabies, Aug., 630 
Croup, diagnosis, May, 360 
Cryotherapy for warts, Aug., 524 
Cryptitis, Feb., 119 
Cryptococcosis, Aug., 581-2 
Cyclopropane in proctologic anesthesia, 
Feb., 59, 
Cyst, enteric. See Intestine(s), duplica- 
tions. 
enterogenous. See Intestine(s), dupli- 
cations. 


Adrenocortical 


virus infection, diagnosis, 
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Cyst, inclusion. See Intestine(s), duplica- 
tions. 
mesenteric, relation to colon, Feb., 5 
mesocolic, Feb., 
retroperitoneal, Feb., 5 


thoracic. See Intestine(s), duplica- 
tions. 

Cytomycosis, reticuloendothelial. See 
Histoplasmosis. 


Daruinc’s disease. See Histoplasmosis. 

Defecation, infrequency, normal, in in- 
fants, Feb., 127 

Defecation reflex, Feb., 128 

Dehydration, Feb., 57 

Dermabrasion. See Planing, therapeutic. 

Dermatitis, ammonia. See Dermatitis, 


diaper. 
atopic, Aug., 597-623 
classification, Aug., 744 
complications, Aug., 612 
constitutional type, "Aug., 601 
differential diagnosis, Aug., 608 
environmental factors, Aug. 602 
heredity and, Aug., 601 
immunology, Aug., 599 
in adolescents and adults, Aug., 607 
prognosis, Aug., 608 
in childhood, Aug., 606 
prognosis, "Aug., 607 
in infancy, Aug., 603 
exacerbations, "Aug., 605 
prognosis, Aug., 6 606 
remissions, Aug., 605 
incidence, Aug., 598 
infection jn, Aug., 603 
pathogenesis, Aug., 599 
phenomena, nonspecific, Aug., 601 
vascular, abnormal, Aug., 602 
treatment, nonspecific approach, 
Aug., 615 
specific approach, Aug., 613 
cercarial, Aug., 633 
classification, Aug., 743 
clinical manifestations, Aug., 742 
contact. See Dermatitis venenata. 
diagnosis and management, Aug., 741- 


diaper, Aug., 656, 759-69 
clinical manifestations, Aug., 760 
complications, Aug., 761 
differential diagnosis, Aug., 762 
distribution, Aug., 760 
prophylaxis, Aug., 766 


treatment, Aug., 661, 766 
eczematoid, infectious, Aug., 755 
eczematous, Aug., 753-7 


classification, Aug., 745 
treatment, Aug., 755 
histopathology, Aug., 742 
poison ivy. See Rhus dermatitis. 
seborrheic. See Seborrhea. 
soap and water, Aug., 755 
terminology, Aug., 741 
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Dermatitis, winter, Aug., 755 
Dermatitis exfoliativa, classification, 
Aug., 506 
treatment, Aug., 515 
Dermatitis venenata, Aug., 649-64 
classification, Aug., 743 
clinical features, Aug., 650 
desensitization, Aug., 662 
diagnosis, Aug., 656 
patch tests, Aug., 656 
evaluation, Aug., 658 
technique, Aug., 657 
peeenen of contamination, Aug., 
treatment, Aug., 659 
ve, of, clinical, common, Aug., 
vs. atopic dermatitis, Aug., 610, 
611, 612 
vs. diaper dermatitis, Aug., 765 
=" wien symposium on, Aug., 497- 
Dermatomycosis. See Mycosis, cutane- 
ous. 
Dermatomyositis, 
tions, Aug., 819 
Dermatophytids, Aug., 586 
Dermographism. See also Urticaria fac- 
titia. 
white, in atopic dermatitis, Aug., 602 
Desensitization in contact dermatitis, 
Aug., 662 
Diagnosis and antimicrobial therapy in 
—a of respiratory tract, May, 


cutaneous manifesta- 


Diaparene. See Methyl benzethonium 
chloride. 

Diaper dermatitis, Aug., 565, 759-69. 
See also Dermatitis, diaper. 

Diaper rash. See Dermatitis, diaper. 

Diarrhea, Feb., 137-52; May, 408 
as symptom of polyp, Feb., 97 
epidemic, of newborn, Feb., 139 
psychosomatic aspects, Feb., 202 

Diet, in ulcerative colitis, Feb., 157 
low . in seborrheic dermatitis, Aug., 

74 

-— in acne vulgaris, Aug., 

7 


Dihydrostreptomycin and streptomycin, 
applied pharmacology, May, 279-94. 
See also under Streptomycin. 

Dihydroxystilbamidine in histoplasmosis, 
May, 365 

Diiodohydroxyquinoline, in acroderma- 

titis enteropathica, Aug., 578 
in amebiasis, Feb., 174; May, 415 

Diodoquin. See Diiodohydroxyquinoline. 

Diphemanil for prevention of contact 
dermatitis, Aug., 662 

Diphenylhydramine in atopic dermatitis, 
Aug., 622 

Disease, systemic, cutaneous clues in, 
Aug., 811-24 


Diverticulum, Meckel’s, rectal bleeding 
due to, Feb., 211 

= solution in acne vulgaris, Aug., 
7 


Dressings, wet, in atopic dermatitis, Aug., 
in contact dermatitis, Aug., 659 
Drug(s), erythema multiforme due to, 

Aug., 779 
erythema nodosum due to, Aug., 
783 
in erythema multiforme, Aug., 777 
reactions, due to sulfonamide therapy, 
May, 243 
relaxant, in proctologic anesthesia, 
eb., 
urticaria due to, Aug., 786 
Duapen. See Benzathine penicillin G 
under Penicillin, preparations. 
Duke’s disease, Aug., 547 


Ear, external, otitis, chronic, classifica- 
tion, Aug., 510 
treatment, Aug., 517 
Ecthyma, classification, Aug., 508 
treatment, Aug., 516 
Ectodermal aplasis, congenital. See Ecto- 
dermal defect, congenital. 
eee ae congenital, Aug., 691- 


etiology, Aug., 692 
prognosis, Aug., 692 
treatment, Aug., 692 
Ectodermal dysplasia, hereditary. See 
Ectodermal defect, congenital. 
Eczema, definition, Aug., 741 
infantile. See Dermatitis, atopic. 
nummular, Aug., 751-2 
classification, Aug., 744 
treatment, Aug., 752 
vs. atopic dermatitis, Aug., 609 
Eczema herpeticum, Aug., 532 
Eczema vaccinatum, Aug., 544 
Edema, angioneurotic, Aug., 785 
and urticaria, Aug., 784-7 
etiology, Aug., 785 
histology, Aug., 787 
treatment, Aug., 787 
cerebral. See Cerebral edema. 
Electrosurgery for warts, Aug., 524 
——se in amebiasis, 
eb., 


Emollients in atopic dermatitis, Aug., 
616, 618 

Emotional disturbances, diarrhea due to, 
Feb., 142 

Emotional stress and physical symptoms, 
Feb., 197 

Encopresis, psychosomatic aspects, Feb., 
202 


Endocarditis, bacterial, subacute, May, 
03-5 

Endocrine disorders, 
festations, Aug., 821 


cutaneous mani- 














Endoscopy, Feb., 18 
anesthesia for, Feb., 20 
position for, Feb., 21 
preparation, Feb., 19 
technique, Feb., 21 
Endothelioma cutis. See Nevoxanthoma- 
endothelioma. 
Endotrachea, intubation, in proctologic 
surgery, Feb., 62 
Enemas, administration, Feb., 191-6 
contraindications, Feb., 
precautions, Feb., 
cleonsing, Feb., 192 
d .znostic, Feb., 192 
eftectiveness of, judging, Feb., 195 
preparation of child for, Feb., 192 
preparatory, for endoscopy, Feb., 19 
therapeutic, Feb., 192 
Enteric cyst. See Intestine(s), 
tions. 
Enteritis, regional, May, 419 
Enterobiasis. See Oxyuriasis. 
— pseudomembranous, May, 


duplica- 


Enterogenous cyst. See Intestine(s), du- 
plications. 
Environment in atopic dermatitis, Aug., 


602 
Epidermolysis bullosa, Aug., 705-9 
differential diagnosis, Aug., 708 
etiology, Aug., 708 
pathology, Aug., 708 
treatment, Aug., 709 
em bullosa dystrophica, Aug., 


dominant form, Aug., 707 
Epidermolysis bullosa hereditaria letalis, 
Aug., 707 
— bullosa simplex, Aug., 
Epilation in tinea capitis, Aug., 566 
Epiloia. See Sclerosis, tuberous. 
Epitrichium, Aug., 690 
Eruption, creeping. See Larva migrans, 
cutaneous. 
summer, recurrent. See Hydroa vac- 
ciniforme. 
Erysipelas, classification, Aug., 509 
treatment, Aug., 517 
Erythema annulare, Aug., 818, 819 
Erythema infectiosum, Aug., 547 
Erythema multiforme, Aug., 546, 772- 
81 
clinical manifestations, Aug., 773 
course, Aug., 776 
diagnosis, Aug., 776 
differential diagnosis, Aug., 777 
erythema nodosum and_ urticaria, 
Aug., 771-90 
etiology, Aug., 779 
laboratory findings, Aug., 775 
onset, Aug., 773 
prognosis, Aug., 779 
recurrences, Aug., 776 
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Erythema multiforme, treatment, Aug., 


777 
general, Aug., 778 
local, Aug., 778 
— multiforme exudativum, Aug., 


73 
Envtheme nodosum, Aug., 781-4 
clinical manifestations, Aug., 782 
diagnosis, Aug., 783 
erythema multiforme and urticaria, 
Aug., 771-90 
histology, Aug., 784 
relation to diseases associated with 
development of allergy, Aug., 782 
treatment, Aug., 784 
Erythema of Jacquet, Aug., 760 
Erythrasma, Aug., 571, 572 
Erythrocin. See Erythromycin. 
Erythrocytes, count, in erythema multi- 
forme, Aug., 775 
Erythroderma, atopic, Aug., 605 
Erythroderma, ichthyosiform. See Ich- 
thyosis. 
congenital, Aug., 713-6 
course, Aug., 715 
differential diagnosis, Aug., 715 
etiology, Aug., 714 
pathology, Aug., 714 
treatment, Aug., 715 
Erythroderma desquamativ um, Aug., 747, 
764 
Erythromycin, absorption, May, 308 
administration, routes of, May, 310, 
453, 455 
and ba compounds, applied phar- 
macology, May, 305-15 
antimicrobial properties, May, 307 
applied pharmacology, May, 306-13 
bacterial resistance, May, 313 
chemical properties, May, 306 
dosage, May, 310, 453 
in cellulitis, ‘May, 272 
in diphtheria contacts, 
May, 275 
in furunculosis, May, 272 
in gastrointestinal tract 
May, 414 
in pulmonary infections, May, 364 
in — fever prophylaxis, May, 
09 


prophylactic, 


infections, 


in soft tissue abscess, May, 272 
in urogenital tract infections, 


indications, May, 308 
physical properties, May, 306 
preparations, May, 310 
for parenteral use, May, 311 
for topical use, May, 312 
side effects, May, 312 
tissue distribution, May, 308 
toxicity, May, 312 
Escherichia coli infections, May, 409 
Esophagus, varices, rectal bleeding due 
to, Feb., 210 


May, 
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Estrogens, in acne vulgaris, Aug., 732 
Premarin, in acne vulgaris, Aug., 732, 


Ether in proctologic anesthesia, Feb., 59, 
60 

Ethyl vanillate in histoplasmosis, May, 
365 

Eurax. See Crotamiton. 

Examination, proctologic, Feb., 15-26. 


See also Proctologic examination. 
Exanthematous diseases, Aug., 546-7 
Exanthems, common, vs. erythema mul- 

tiforme, Aug., 777 
Exhaustion, heat, Aug., 795 
Eyes, care of, in erythema multiforme, 

Aug., 778 
in erythema multiforme, Aug., 774 


Favus, Aug., 567 
Feces, appearance, Feb., 15 
culture studies, Feb., 25 
impaction, Feb., 75 
Feeding in diarrhea, Feb., 
Feet. See Foot. 
Felon, classification, Aug., 509 
treatment, Aug., 516 
Ferric and ammonium citrate in 
worm infection, Feb., 180 
Fever blister. See Herpes simplex. 
Fibroma molluscum multiplex, 
682 
Fifth disease, Aug., 547 
Fish skin disease. See Ichthyosis. 
Fissure, anal, Feb., 1 
Fissure quadrad, Feb., 121 
Fistula, anal, Feb., 122-4 
as indication for operation in ulcer- 
ative colitis, Feb., 161 
rectoperineal, diagnosis, Feb., 69 
treatment, surgical, Feb., 72, 73 
recto-urethral, vs. rectovesical fistula, 
Feb., 70 
rectovaginal, diagnosis, Feb., 69 
treatment, surgical, Feb., 73 
rectovesical, treatment, surgical, Feb., 
es 
vs. recto-urethral fistula, Feb., 70 
Flea bites, Aug., 
Fluid(s), and electrolytes, 
multiforme, Aug., 777 
in renal complications of sulfonamide 
therapy, May, 242 
intravenous, administration, preopera- 
tive, Feb., 5 


149 


whip- 


Aug., 


in erythema 


_ therapy, preoperative, Feb., 56 
Folliculitis, superficial, classification, Aug., 
508 
_ treatment, Aug., 516 
Food(s), prohibited, in acne vulgaris, 
Aug., 738 


_ urticaria due to, Aug., 786 
Foot, ringworm. See Tinea pedis. 
Forceps, biopsy, Feb., 





Foreign body, inserted, rectal bleeding 
due to, Feb., 213 
rectal bleeding "due to, <i 210 
Fossa, ileoappendicular, Feb., 
ileocecal, Feb., 7 
intersigmoid, Feb., 7 
retrocolic, Feb., 6 
Fourth disease, Aug., 547 
Freckles. See Lentigines. 
Fuadin. See Stibophen. 
Fumadil. See Fumagillin. 
— in amebic dysentery, May, 
416 
Fungi, examination for, in potassium hy- 
droxide, Aug., 556 
Fungus infections of skin, Aug., 555-95 
Furadantin. See Nitrofurantoin. 
Furuncle, classification, Aug., 509 
treatment, Aug., 516 


Gantrisin. See Sulfisoxazole under Sul- 
fonamides. ; 
Gastroenteritis, salmonella types in, Feb., 


Gastrointestinal tract, infections, anti- 
microbial therapy, May, 407-26 
reactions, to antibiotics, May, 440 
to chloramphenicol, May, 323 
Gelatin solution as cleansing agent for 
enemas, Feb., 191 
Genitals, care of, in erythema multi- 
forme, Aug., 778 
in erythema multiforme, Aug., 
Genitourinary tract, infections, 
crobial therapy, May, 369- 
Gentian violet in candidiasis, Aug., 578, 
864 
in oxyuriasis, Feb., 183 
in strongyloidiasis, Feb., 185, 186 
Gilchrist’s disease. See Blastomycosis, 
North American. 
Gingivostomatis, herpetic, acute, 


77 


sntiend 


Aug., 


5 

Glucose, in dehydration, Feb., 57 
in erythema multifomne, —— 778 
in ketosis, Feb., 


Gramicidin, pi aa routes of, 
May, 455 
Granuloma, coccidioidal. See Coccidio- 
idomycosis. 


eosinophilic, Aug., 815 
monilial, Aug, 575 
Granuloma coccidioides, Aug., 583 
Groin, ringworm of. See Tinea cruris. 
Guthrie-Pessel disease, Aug., 547 
Hanp-Schiiller-Christian syndrome. See 
Schiiller-Christian syndrome. 
Heart disease, rheumatic, May, 399 
Heat exhaustion, Aug., 795 
Heat rash. See Miliaria. 
Heliotherapy in acne vulgaris, Aug., 731 
Hemangioma. See under Tumors, angi- 
oma. 











Hemoglobin, count, in erythema multi- 
forme, Aug., 775 ; 

Hemophilus influenzae meningitis, May, 
381 


Hemorrhage, anorectal, Feb., 16 
as indication for operation in ulcera- 
tive colitis, Feb. 
rectal, Feb., 207-14. See also Rectum, 
bleeding ‘from. 
Hemorrhoidal veins, Feb., 8 
Hemorrhoidal venous plexus, Feb., 8 
Hemorrhoids, Feb., 116-7 
Heredity in atopic dermatitis, Aug., 601 
Hernia, retroperitoneal, Feb., 
relation to colon, Feb., 5 
Herpangina. See under Throat, 
tions. 
Herpes simplex, Aug., 528-37 
clinical features, Aug., 529 
cytology, Aug., 535 
diagnosis, Aug., 535 
erythema multiforme due to, Aug., 
780 
infections, classification, Aug., 530 
recurrent, Aug., 533 
serology, Aug., 536 
traumatic, Aug., 532 
treatment, Aug., 537 
virus isolation, Aug., 536 
Herpes zoster, Aug., 538-41 
clinical features, Aug., 540 
cytology, Aug., 540 
diagnosis, Aug., 540 
serology, Aug., 540 
treatment, Aug., 541 
virus isolation, Aug., 540 
Hexylresorcinol in whipworm infection, 
Feb., 180 
Hirschsprung’ s disease. See Colon, mega- 
colon. 


infec- 


Histoplasmosis, May, 417; Aug., 584-5 
diagnosis, May, 358 
treatment, May, 365 

Hobbies, contact dermatitis due to, 
Aug., 655 


Hormone(s), selective effect on organ of 
response in acne vulgaris, Aug., 721 
therapy, in acne vulgaris, Aug 
in ulcerative colitis, Feb., 
relation to antibiotic that May, 


ulcerative colitis, 


May, 


Hospitalization for 
Feb., 157 
2: iin interactions, 
30 
Hydration-petrolatum technique in atopic 
‘dermatitis, Aug., 618 
Hydroa aestivale. See Hydroa vaccini- 
forme. 
Hydroa puerorum. 
forme. 
Hydroa vacciniforme, Aug., 692-3, 813 
prognosis, Aug., 693 
treatment, Aug., 693 


See Hydroa vaccini- 
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Hydrochloric acid in rectal procidentia, 
Feb., 115 

Hydrocortisone. See under Adrenocorti- 
cal preparations. 

Hyperlipemia, familial, idiopathic, Aug., 
814 


Aug., 771- 
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Hypersensitivity syndromes, 
7 
Hypothyroidism, Aug., 821 


er i in contact dermatitis, Aug., 
1 

in eczematous dermatitis, Aug., 756 
Ichthyosis, Aug., 688-90 
Ichthyosis congenita, Aug., 689 
Ichthyosis cornea. See Keratosis pilaris. 
Ichthyosis follicularis, Aug., 690 
Ichthyosis hystrix, Aug., 689 
Ichthyosis hystrix linearis, Aug., 689 
Ichthyosis nacree, Aug., 689 
Ichthyosis nigricans, Aug., 689 
Ichthyosis nitida, Aug., 689 
Ichthyosis sauroderma, Aug., 689 
Ichthyosis sebacea, Aug., 690 
Ichthyosis serpentina, Aug., 689 
Ichthyosis simplex, Aug., 688 
Id reactions, immunology and, Aug., 585 
Tleal membrane, Lane’s, Feb., 
lleitis, backwash, Feb., 154, 165 
Tleoappendicular fossa, 'Feb., 7 
Ileocecal fossa, Feb., 
Ileum duplex. See Intestine(s), duplica- 

tions. 
Iliotycin. See Erythromycin. 


Immunology and “id” reactions, Aug., 
585 
Impetigo, furfuraceous, classification, 
Aug., 507 


treatment, Aug., 516 
of newborm, classification, Aug., 506 
treatment, Aug., 515 
Impetigo contagiosa, classification, Aug., 
505 


treatment, Aug., 514 
Inclusion cyst. See ‘Intestine(s), 
cations. 
Incontinentia pigmenti, Aug., 702-5 
diagnosis, Aug., 704 
etiology, Aug., 704 
histologic findings, Aug., 703 
Naegeli type, Aug., 704 
treatment, Aug., 705 
Infection, in ge * dermatitis, Aug., 603 
intestinal, intoxication, Feb., 143 
parenteral, ination complicating, F eb., 


du bli- 


pinworm. See Oxyuriasis. 

resistant to antibiotics, 
May, 3 

secondary, in contact dermatitis, Aug., 


management, 


_ to diaper dermatitis, Aug., 761 
size of, as prognostic factor in tuber- 
culosis, May, 428 
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Infection, urticaria due to, Aug., 786 
whipworm, Feb., 178 
Inflammations of skin, Aug., 692 
Influenza, diagnosis, May, 354 
INH. See Isoniazid. 
Insecticides, Aug., 636 
Intercolic membranes, Feb., 5 
Intersigmoid fossa, Feb., 7 
Intertrigo vs. diaper dermatitis, Aug., 762 
Intestinal tract, parasitoses, protozoan 
and metazoan, Feb., 169-90 
Intestine(s), diverticula, Meckel’s, rec- 
tal bleeding due to, Feb., 211 
duplications, Feb., 85-7 
rectal bleeding due to, Feb., 210 
intoxication, treatment, Feb., 146 
vs. infection, Feb., 143 
large, malignancy, Feb., 105-8 
obstruction, as symptom of polyp, 
Feb., 96 
small, involvement in ulcerative colitis, 
effect on prognosis, Feb., 165 
volvulus, Feb., 84 
rectal bleeding due to, Feb., 211 
roentgen study, Feb., 
Intoxication, intestinal. See under In- 
testine(s). 
on bands or membranes, 
eb., 
Intussusception, rectal bleeding due to, 
Feb., 211 
roentgen study, Feb., 50 
sigmoid, recurrent, chronic, 
bleeding due to, Feb., 212 
vs. rectal procidentia, Feb., 117, 118 
Iodine, in tinea capitis, Aug., 565 
in tinea circinata, Aug., 569 
Iodochlorhydroxyquin, in cradle cap, 
Aug., 7 
in eczematous dermatitis, Aug., 756 
Irritants, removal, in contact dermatitis, 
Aug., 662 
Isoniazid, absorption, May, 250 
administration, May, 251 
applied pharmacology, May, 249-52 
chemistry, May, 250 
distribution, May, 250 
dosage, May, 251 
excretion, May, 250 
in meningitis, May, 251 
in tuberculosis, May, 251, 365, 429, 
432, 434 
in ce, meningitis, May, 251, 
4 
pharmacodynamic action, May, 250 
toxicity, May, 251 
oo acid hydrazide. See Isonia- 
zid. 
Itch, jockey. See Tinea cruris. 
Itch, swimmer’s. See Dermatitis, cer- 
carial. 
Ivy poisoning. See Rhus dermatitis. 


rectal 


JAcKson’s membrane, Feb., 4 





Jacquet, erythema of, Aug., 760 
Jejunal membranes, mesocolic, Feb., 4 
Jockey itch. See Tinea cruris. 

Joints, tuberculosis of, May, 436 


Keratoconus. See Cornea, conical. 
Keratosis pilaris, Aug., 690-1 
diagnosis, Aug., 691 
prognosis, Aug., 691 
treatment, Aug., 691 
Keratosis suprafollicularis. See Keratosis 
pilaris. 
Kerion celsi, Aug., 561, 563 
treatment, Aug., 567 
Ketosis, Feb., 57 
Kidneys, complications of sulfonamide 
therapy, May, 241 
causes, May, 241 
diagnosis, May, 242 
prevention, May, 243 
signs, May, 241 
treatment, May, 242 
reactions to antibiotics, May, 441 
Kwell. See Benzene hexachloride. 


Lane’s ileal membrane, Feb., 4 
Larva migrans, cutaneous, Aug., 633 
due to Strongyloides, Feb., 185 
Laryngitis, diagnosis, May, 360 
Lavage, gastric, in tuberculosis, May, 431 
Leche de higueré6n in whipworm infec- 
tion, Feb., 180 
Leiner’s disease. See Erythroderma des- 
quamativum. 
Lentigines, Aug., 684 
Letterer-Siwe disease, Aug., 814 
Leukasmus, congenital. See Albinism. 
Leukemia vs. erythema multiforme, Aug., 
777 
Leukocytes, count, in erythema multi- 
forme, Aug., 775 
Leukoderma, congenital. See Albinism. 
Leukopathia, congenital. See Albinism. 
Levophed in Waterhouse-Friderichsen 
syndrome, May, 392 
Lichen pilaris. See Keratosis pilaris. 
— planus vs. atopic dermatitis, Aug., 
Lichen simplex chronicus, Aug., 750-1 
classification, Aug., 744 
treatment, Aug., 751 
Lichen urticatus. See Urticaria papulosa. 
Liver, involvement due to chloramphe- 
nicol, May, 324 
reactions to antibiotics, May, 442 
Lotions, drying, in contact dermatitis, 
Aug., 660 
in acne vulgaris, Aug., 726, 727 
in atopic dermatitis, Aug., 615, 617 
Lungs, infections, treatment, May, 363 
—o in tuberculosis, May, 
4 


Lupus erythematosus, cutaneous manifes- 
tations, Aug., 820 














Lymph nodes, hilar, enlarged, and posi- 
tive tuberculin test, May, 433 

Lymphadenitis, cervical, May, 433 

Lymphadenopathy in "erythema multi- 
forme, Aug., 

Lymphatic drainage of cecum and colon, 

eb., 

Lymphogranuloma venereum, relation to 

erythema nodosum, Aug., 783 


Macnamycin. See Carbomycin. 
— milk of, in constipation, Feb., 
127 


Mandelic acid in urogenital tract infec- 
tions, May, 372 
Manson’s schistosomiasis, Feb., 186-8 
Meatus, ulceration, in diaper dermatitis, 
Aug., 7 
Meckel’s diverticulum. See under Intes- 
tine(s), diverticula. 
Medicaments, external, contact derma- 
titis due to, Aug., 654 
Medicinals, active, in atopic dermatitis, 
Aug., 
Medicines prohibited in acne vulgaris, 
Aug., 738 
Megacolon. See under Colon. 
Membranes, intra-abdominal, Feb., 4 
mucous. See Mucous membranes. 
Meninges, subdural effusion, manage- 
ment, May, 390 
Meningitis, bacterial, clinical syndrome, 
May, 378 
complications, recognition and treat- 
ment, May, 390 
diagnosis, early, relation to treat- 
ment, May, 383 
differential diagnosis, May, 379 
management, May, 377-98 
treatment, May, 383 
antibiotic, specific, May, 384 
~— supportive measures, May, 


Hemophilus influenzae, May, 381 
meningococcal, May, 381 
pneumococcal, May, 382 
purulent, acute, incidence, May, 378 
tuberculous, May, 435 
Meningococcal meningitis, May, 381 
——— fulminating, May, 
recognition and treatment, May, 
Mercuric chloride in a dermatitis, 
prophylactic, Aug., 
Mercury, pon 
impetigo, Aug., 516 
Mesenchyma, diseases of, cutaneous man- 
ifestations, Aug., 818 
—- cysts, relation to colon, Feb., 


in furfuraceous 


thrombosis, rectal bleeding due to, 


Feb., 211 
Mesocolic cyst, Feb., 5 
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Mesocolic jejunal membranes, Feb., 4 
Metabolism, alterations in, due to diar- 
thea, Feb., 143 
Metazoan and protozoan parasitoses of 
intestinal tract, Feb., 
Methantheline bromide in tinea pedis, 
Aug., 570 
Methyl benzethonium chloride in diaper 
dermatitis, prophylactic, Aug., 768 
Microsporum audouini infections of 
scalp, Aug., 560 
Miliaria, Aug., 791-9 
etiology, Aug., 795 
pathogenesis, Aug., 795 
pustular. See Miliaria pustulosa. 
treatment, Aug., 797 
VS. diaper dermatitis, Aug., 762 
Miliaria crystallina, clinical. manifesta- 
tions, Aug., 791 
etiology, Aug., 796 
pathogenesis, Aug., 796 
Miliaria profunda, clinical manifestations, 
Aug., 794 
etiology, Aug., 797 
pathogenesis, Aug., 797 
Miliaria pustulosa, clinical manifestations, 
Aug., 794 
etiology, Aug., 797 
pathogenesis, Aug., 797 
Miliaria a clinical manifestations, 
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79 
aidan. Aug., 796 
pathogenesis, Aug., 796 
Milibis. See Bismuth glycolylarsanilate. 
Milk of magnesia in constipation, Feb., 
127 


Mite, chigger, bites, Aug., 628 

Moles. See Nevi. 

Molluscum contagiosum, Aug., 526-8 
clinical features, Aug., 527 
diagnosis, Aug., 527 
treatment, Aug., 527 

Molluscum pendulum, Aug., 682 

Mongolian spot. See under Pigmenta- 

tion, cutaneous. 

Moniliasis. See Candidiasis. 

Mononucleosis, _ infectious, 

May, 357 
vs. erythema multiforme, Aug., 777 

Morphine, preanesthetic use, Feb., 59 

Mosquito bites, Aug., 627 

Mouth, care of, in erythema multiforme, 
Aug., 778 

in erythema multiforme, Aug., 774 

Mucous membranes, and skin, exanthem- 

atous diseases, Aug., 546-7 
rickettsial diseases, Aug., 548-51 

viral diseases, Aug. 7 -46 
in erythema multiforme, Aug., 774 
a - and rickettsial diseases, Aug., 


diagnosis, 


warts, Aug., 523 
Muscles, relaxants in proctologic anes- 
thesia, Feb., 62 
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Mycifradin. See Neomycin. 

Mycosis, cutaneous, Aug., 555-71 
diagnostic procedures, Aug., 556 
superficial, Aug., 568-71 
treatment, Aug., 569 

deep, Aug., 579-85 
diagnosis, laboratory, Aug., 560 
parasitic, superficial, Aug., 571-3 
Mycostatin. See Nystatin. 
Mycotic infections, May, 416 
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Neocorter Cream in nummular eczema, 
Aug., 752 
Neomycin, May, 336 
absorption, May, 338 
administration, May, 338 
intramuscular, May, 338 
oral, May, 338 
routes of, May, 454, 455 
topical, May, 339 
antimicrobial activity, May, 337 
applied pharmacology, May, 336-40 
bacitracin and lymyxin, applied 
pharmacology, May, 329-44 
clinical use, May, 339 
dosage, May, 338, 454 
excretion, May, 338 
in bacillary infections, May, 339 
in conjunctivitis, May, 339, 340 
in eczema, May, 339, 340 
in gastrointestinal tract 
May, 413 
in intestinal infections, May, 339 
in otitis externa, Aug., 5 
in pyogenic dermatoses, May, 339 
in shigellosis, May, 336 
in urinary tract infections, May, 339 
in A ee tract infections, May, 
7 
preoperative use, May, 339 
toxicity, May, 337 
Neoplasms, of colon and rectum, Feb., 
93-111 


infections, 


rectal bleeding due to, Feb., 213 
Nerve nevi. See Nevi, systematized. 
Nervous system, autonomic, of colon and 

rectum, Feb., 9 
central, disease, cerebrospinal fluid 
changes in, May, 380 
in erythema multiforme, Aug., 


Neurodermatitis, localized. See Lichen 
simplex chronicus. 

Neurofibromatosis, Aug., 686-8 
cutaneous manifestations, Aug., 816 
etiology, Aug., 688 
treatment, Aug., 688 

Neurologic reactions to chloramphenicol, 
May, 323 

Nevi, Aug., 665-86. See also Nevus. 
bathing trunk, Aug., 
blue, Aug., 679, 685 
brown, smooth, Aug., 676 





Nevi, capillary. See Nevus flammeus. 
cellular, Aug., 681 
giant, Aug., 683 
hairy, Aug., 683 
hyperkeratotic. See Nevi, warty, hard. 
linear, warty. See Nevus verrucosus lin- 
earis. 
nerve. See Nevi, systematized. 
pigmented, Aug., 674 
borderline, Aug., 679 
cellular type, Aug., 676 
combination, Aug., 680 
formation, Aug., 677 
intracutaneous, Aug., 678 
intradermal, Aug., 678 
intraepidermal, Aug., 678 
intraepithelial, Aug., 678 
junction, Aug., 679 
mixed type, Aug., 680 
nerve type, Aug., 677 
relation to age, Aug., 667 
soft, Aug., 681 
spider. See Nevus araneus. 
systematized, Aug., 686 
vascular, Aug., 667 
deep, Aug., 672 
treatment, radium, Aug., 674 
elevated, Aug., 672 
treatment, radium, Aug., 674 
etiology, Aug., 668 
flat, Aug., 669 
prognosis, Aug., 668 
verrucous, Aug., 680 
soft, Aug., 681 
warty, hairy, Aug., 683, 684 
hard, Aug., 680 
treatment, Aug., 681 
Nevoxanthoma- endothelioma, Aug., 
Nevus araneus, Aug., 670 
Nevus depigmentosus, Aug., 686 
Nevus flammeus, Aug., 669 
treatment, Aug., 670 
Nevus linearis. See Nevus 
linearis; Nevi, systematized. 
Nevus lipomatodes, Aug., 683 
Nevus molluscus, Aug., 682 
Nevus papillomatosus, Aug., 682 
Nevus pigmentosus. See Nevi, 
hairy. 
Nevus pigmentosus et pilosus, Aug., 683 
Nevus pilosus. See Nevi, warty, hairy, 
and Nevi, hairy. 
Nevus sanguineus, Aug., 672 
Nevus simplex. See Nevus flammeus. 
Nevus spilus, Aug., 684 
Nevus unilateralis. See Nevus verrucosus 
linearis; Nevi, systematized. 

Nevus unius lateris. See Nevus verru- 
cosus linearis; Nevi, systematized. 
Nevus vascularis verrucosus. See Angi- 

oma verrucosum under Tumors. 
Nevus verrucosus. See Nevi, warty, hard. 
Nevus verrucosus et pilosus, Aug., 683 
Nevus verrucosus linearis, Aug., 681 
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verrucosus 


warty, 














Newborn, epidemic diarrhea, Feb., 139 
impetigo of. See under Impetigo. 
Nitrofurantoin, absorption, May, 253 
= routes of, May, 454, 
5 
applied pharmacology, May, 252-4 
chemistry, May, 252 
dosage, May, 454 
excretion, May, 253 
in urogenital tract infections, May, 


pharmacodynamic action, May, 252 
toxicity, May, 254 
Nitrous oxide in proctologic anesthesia, 
Feb., 59, 
Nose in erythema multiforme, Aug., 774 
Nutrition, in erythema multiforme, ‘Aug. be 
777, 779 
in ulcerative colitis, Feb., 157 
Nystatin, administration, routes of, May, 
454, 455 
dosage, May, 454 
in candidiasis, May, 418; Aug., 577, 


in coccidioidomycosis, May, 365 


Osstipatio paradoxica, Feb., 131 
Oidiomycosis. See Candidiasis. 
Ointments in atopic dermatitis, 
618 
Omphalocele, Feb., 83 
Onychomycosis. See Tinea unguium. 
Omnithosis. See Psittacosis. 
Otitis externa. See under Ear, external. 
Ome. postoperative, in proctology, 
Fe 
Oxygenation in proctologic anesthesia, 
Feb., 55 
On So3 absorption, May, 297, 
9 
administration, May, 298, 299 
routes of, May, 452, 455 
chemical differentiation, May, 297 
dosage, May, 298, 2 45 
in cystic fibrosis of pancreas, May, 302 
in meningitis, May, 386, 387, 388 
in Daa tract infections, May, 
3 


Aug., 


mechanism of action, May, 228 
stability, May, 296 
toxicity, May, 301 

Oxyuriasis, Feb., 180-4 


PA 105, May, 314 

Pain, anorectal, Feb., 16 

Paints in atopic dermatitis, Aug., 616 

Pancydine. See Tetracycline(s). 

Panmycin. See Tetracycline(s). 

PAP. See Pneumonia, atypical, primary. 

Papanicolaou smear technique in proc- 
tologic — Feb., 

Papillitis, Feb., 
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absorption, 
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Para-aminosalicylic acid, 

May, 247 
administration, May, 248 
applied pharmacology, May, 246-9 
chemistry, May, 246 
dosage, May, 248 
excretion, May, 247 
in _ May, 365, 428, 429, 


pharmacodynamic action, May, 246 
toxicity, May, 248 
Paracolon infections, May, 411 
Parasites, skin infections due to, Aug., 


—* mycotic, superficial, Aug., 

Parasitoses, protozoan and metazoan, of 
intestinal tract, Feb., 169-90 

Parenteral infections, diarrhea complicat- 
ing, Feb., 14 

Paronychia, classification, Aug., 509 
treatment, Aug., 516 

PAS. See Para-aminosalicyclic acid. 

ir in atopic dermatitis, Aug., 615, 


Patch tests. See under Dermatitis vene- 
nata. 
Pediculosis, Aug., 630 
Pelvirectal sphincter, Feb., 12 
Pemphigus neonatorum. See Impetigo, of 
newborn. 
Penicillin, absorption, May, 261 
administration, intramuscular, 
on absorption, May, 262 
oral, May, 266 
effect on absorption, May, 261 
parenteral, May, 267 
routes of, May, 265, 452, 455 
antagonism to broad-spectrum anti- 
biotics, May, 269 
applied pharmacology, May, 259-77 
bacterial resistance, May, 269 
chemistry, May, 260 
dosage, May, 265, 452 
forms, May, 266 
massive, effect of, May, 270 
weight vs. unitage, May, 270 
effect of tissue constituents on, May, 


effect 


efficiency, enhancement by cobalt, 
May, 226 

in acne vulgaris, Aug., 732 

in cellulitis, May, 272 

in congenital syphilis, May, 275 


in diphtheria contacts, prophylactic, 
May, 275 

in —5%. meningococcemia, 
May, 275, 393 


in furunculosis, May, 272 

in gonococcal infections, May, 274 

in mastoiditis, May, 273 

in meningitis, “a. 272, 274, 386, 
387, 388, 389, 

in meningococcal a May, 274 
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Penicillin, in meningococcus contacts, 
prophylactic, May, 275 
in ophthalmia of newborn, May, 274 
in oral surgery, prophylactic, May, 275 
in omithosis, May, 361, 362 
in osteomyelitis, May, 272 
in otitis media, May, 273 
in pneumococcal intections, May, 274 
in pneumonia, May, 272, 274, 363 
in pulmonary infections, May, 364 
im respiratory infections, May, 273 
in rheumatic fever prophylaxis, May, 
275, 402, 452 
1 scarlet fever, May, 273 
contacts, prophylactic, May, 275 
in soft tissue abscess, May, 
in staphylococcal intections, May, 272 
in streptococcal infections, May, 273, 
401 
in subacute _ bacterial 
May, 273, 405 
in urethritis, May, 274 
in —, tract infections, May, 
37 
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fo] 


= 


i 


= 


= 


endocarditis, 


in vulvovaginitis, May, 274 
indications, May, 271 
mechanism of action, May, 224 
physical properties, May, 260 
preparations, aqueous crystalline peni- 
cillin, absorption, May, 262 
benzathine penicillin G, absorption, 
May, 262 
chemistry, May, 260 
parenteral administration, 
May, 268 
crystalline aqueous penicillin G, 
parenteral administration, May, 
267 
penicillin G, absorption, May, 261 
chemistry, May, 260 
penicillin O, chemistry, May, 260 
penicillin V, absorption, May, 262 
procaine penicillin G, absorption, 
May, 262 
parenteral 
May, 267 
prophylactic indications, May, 276 
chemistry, May, 260 
reactions, accidental, May, 442 
anaphylactic, May, 440 
side etfects, May, 264 
solubility, May, 261 
source, May, 260 
staphylococcal resistance to, 
268 
therapy, current, general comments on, 
May, 268 
tissue distribution, May, 263 
toxicity, May, 264 
unitage, May, 261 
use, indiscriminate, in pediatrics, May, 
be 


administration, 


May, 


a/ 
Pentobarbital in atopic dermatitis, Aug., 
622 


Peptic ulcer, rectal bleeding due to, 
reb., 211 
Perforation as indication for operation in 
ulcerative colitis, Feb., 160 
Periappendicular membranes, Feb., 4 
Periarteritis nodosa, cutaneous manifesta- 
tions, Aug., 821 
Periporitis, Aug., 794 
Permapen. See Benzathine penicillin G 
under Penicillin, preparations. 
Peutz-Jegher syndrome, Feb., 102 
Phenol, in rectal procidentia, Feb., 119 
in rectal prolapse, Feb., 118 
Phthalylsulfathiazole, dosage, May, 245 
Pigment anomalies of skin, Aug., 693 
Pigment spots, Mongolian, Aug., 685 
Pigmentation, cutaneous, Mongolian 
spots, Aug., 685 
Pilosebaceous apparatus, hypersensitivity 
or susceptibility to obstruction 
and plugging, Aug., 722 
susceptibility to secondary changes, 
Aug., 722 
Pinworm infection. See Oxyuriasis. 
Piperazine hexahydrate in oxyuriasis, 
Feb., 183 
Pityriasis oleosa, Aug., 748 
Pityriasis pilaris. See Keratosis pilaris. 
Pityriasis rosea, Aug., 801-9 
atypical features, Aug., 804 
differential diagnosis, Aug., 808 
etiology, Aug., 806 
incidence, Aug., 805 
inverse, Aug., 804 
laboratory findings, Aug., 808 
treatment, Aug., 809 
Pityriasis sicca, Aug., 748 
Planing, therapeutic, in acne vulgaris, 
Aug., 729 
—_ contact dermatitis due to, Aug., 
5 


Plasma. See under Blood. 
Platelets, count, in erythema multiforme, 
Aug., 775 
Pneumococcal meningitis, May, 382 
Pneumonia, atypical, primary, treatment, 
May, 362 
treatment, May, 363 
Pneumoperitoneum, roentgen examina- 
tion, Feb., 29 
Poison ivy dermatitis, Aug., 651 
Poisons, mitotic, for warts, Aug., 526 
Poliomyelitis, 1956, May, 457-81 
vaccine, Salk, base lines, epidemiologic 
and statistical, May, 475 
booster inoculations, May, 459 
contraindications, May, 464 
effectiveness, May, 465 
with respect to age, May, 459 
emergency situation, May, 460 
hopes for 1956, May, 471 
in epidemics, May, 464 
provoking effect, May, 463 
safety, May, 461 

















Pollen(s), contact dermatitis due to, 
Aug., 652 
elimination, in atopic dermatitis, Aug., 
615 
Polycycline. See Tetracycline(s). 
Polymyxin, May, 329 
absorption, May, 332 
administration, May, 333 
intramuscular, May, 333 
intrathecal, May, 334 
oral, May, 334 
routes ot, May, 453, 455 
topical, May, 334 
antimicrobial activity, May, 330 
applied pharmacology, May, 329-36 
clinical use, May, 334 
distribution, May, 332 
dosage, May, 333, 453 
excretion, May, 332 
in meningitis, May, 334, 335 
in otitis externa, Aug., 517 
in pyelonephritis, May, 335 
n Shigella infections, May, 413 
in shigellosis, May, 335 
in superficial infections, May, 336 
in systemic infections, May, 336 
in urogenital tract infections, May, 


-. 
= 


local pain at site of injection, May, 


mechanism of action, May, 229 
neomycin and _ bacitracin, applied 
pharmacology, May, 329-44 
nephrotoxicity, May, 332 
neurotoxicity, May, 331 
preoperative use, May, 339 
toxicity, May, 331 
Polyposis, of colon, Feb., 101. See also 
Colon, polyposis. 
rectal bleeding due to, Feb., 212 
Polyps, of colon and rectum, Feb., 94- 
101 


rectal bleeding due to, Feb., 212 

Pontocaine. See Tetracaine. 

Porphyria, classification, Aug., 812 
cutaneous manifestations, Aug., 812 
erythropoietic, Aug., 812 
photosensitive, Aug., 812 

Port-wine mark. See Nevus flammeus. 

Potassium, depletion, Feb., 
in erythema multiforme, Aug., 778 

Potassium and antimony tartrate. See 
Tartar emetic. 

Potassium chloride solution in diarrhea, 
Feb., 

Potassium chloride-Ringer’s solution in 
potassium depietion, Feb., 

Potassium lactate in Waterhouse-Fri- 
derichsen syndrome, May, 393 

Potassium permanganate, in atopic der- 

matitis, Aug., 615, 617 

in bacterial infections of skin, Aug., 
514 

in contact dermatitis, Aug., 661 
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Powders, drying, in contact dermatitis, 
Aug., 660 

Prantal. See Diphemanil. 

Premarin. See under Estrogens. 

Prickiy heat. See Miliaria. 

Pro-Banthine in tinea pedis, Aug., 570 

Procaine in proctologic anesthesia, Feb., 


Procaine hydrochloride in anal fissure, 
Feb., 

Procaine penicillin G. See under Penicil- 

lin, preparations. 

Proctologic examination, Feb., 15-26 
diagnostic procedures, Feb., 25 
proctoscopic, Feb., 17 
recto-abdominal, Feb., 17 

Proctologic lesions, psychosomatic as- 

pects, Feb., -206 
Proctology, anesthesia for, Feb., 53-66. 
See also Anesthesia for proctology. 
symposium on, Feb., 1-214 
Proctoscope, Feb., 19 
in diagnosis of polyps of colon and 
rectum, Feb., 97, 98 

Proteins, serum. See under Blood. 

Proteus infections, May, 411 

Protozoan and metazoan parasitoses of 

intestinal tract, Feb., 169-90 

Protozoan infection, May, 414 

Pseudomonas infections, May, 411 

Psittacosis, diagnosis, May, 358 

treatment, May, 361 
Psoriasis, vs. atopic dermatitis, Aug., 609 
vs. pityriasis rosea, Aug., 808 
Psychosomatic aspects of proctologic 
lesions, Feb., 197-206 
Psychotherapy, for warts, Aug., 526 
in ulcerative colitis, Feb., 159 
Pyodermas, common, classification of, 
Aug., 505 


O FEVER, diagnosis, May, 358 
Quinine urea hydrochloride, in 
procidentia, Feb., 119 
in rectal prolapse, Feb., 118 


rectal 


RADIOTHERAPY in vascular nevi, Aug., 
6 

Rash, diaper. See Dermatitis, diaper. 
heat. See Miliaria. 

Raspberry mark, Aug., 672 

— id, and immunology, Aug., 


Recklinghausen’s disease, neurofibroma 
tosis. See Neurofibromatosis. 

Rectoperineal fistula. See under Fistula 

Recto-urethral fistula vs. rectovesical fis- 
tula, Feb., 70 

Rectovaginal fistula. See under Fistula. 

Rectovesical fistula. See under Fistula. 

Rectum. See also Anorectum; Anus. 
abnormalities, congenital, Feb., 13 
anatomy, Feb., 94 
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Rectum, and colon, anatomy, applied, 
Feb., 3-13 
neoplasms, Feb., 93-111 
bleeding from, Feb., 207-14 
as symptom of polyp, Feb., 96 
dilatations, Feb., 74 
— in ulcerative colitis, Feb., 
nervous system, autonomic, Feb., 9 
a roentgen examination, 
Feb., 
polyps, Feb., 94-101 
procidentia, Feb., 117-9 
prolapse, Feb., 117-9 
sphincters, Feb., 12 
venous return of blood from, Feb., 8 
Reflex, defecation, Feb., 128 
Reiter’s syndrome, Aug., 781 
Relaxants. See under Muscles. 
Respiratory tract, disease, acute, undif- 
ferentiated, diagnosis, May, 
age factors, May, 359 
clinical spectrum, May, 359 
diagnosis, May, 358 
primary, May, 359 
secondary, May, 359 
viral, treatment, May, 362 
infections, acute, types and etiology, 
May, 
bacterial, treatment, May, 363 
diagnosis, May, 353 
and __ antimicrobial 
May, 353-67 
treatment, May, 361 
Reticuloendothelial system, diseases, cu- 
taneous manifestations, Aug., 814 
Reticuloendotheliosis. See Histoplasmo- 
sis; Reticuloendothelial system, dis- 
eases. 
Retrocolic fossa, Feb., 6 
Retroperitoneal cyst, Feb., 5 


therapy, 


Retroperitoneal hernia. See under 
Hernia. 
Rheumatic fever, May, 399 

— manifestations, Aug., 


prevention in patients with previous 
rheumatic fever, May, 402 
preventive measures, May, 402 
streptococcal infection in, impor- 
tance, May, 399 
Rhus dermatitis, Aug., 651 
RI 67 virus infections, diagnosis, May, 
355, 356 
Rickettsial and viral diseases of skin and 
mucous membranes, Aug., 521-54 
Rickettsial diseases, diagnosis, May, 357 
of skin and mucous membranes, 
Aug., 548-51 
treatment, May, 361 
Rickettsialpox, Aug., 549-50 
diagnosis, Aug., 550 
treatment, Aug., 550 





Ringer’s solution, in alkalosis, Feb., 57 
in dehydration, Feb., 57 
in diarrhea, Feb., 146, 147 
in meningitis, May, 385 
in Waterhouse-Friderichsen  syn- 
drome, May, 392 
Ringworm. See also Tinea. 
black dot, Aug., 563 
vs. pityriasis rosea, Aug., 808 
Ritter’s disease. See Dermatitis exfolia- 
tiva. 
Rocky Mountain spotted fever, Aug., 
548-9 
serology, Aug., 549 
treatment, Aug., 549 
Roentgenology of colon, Feb., 27-52 
Roentgenotherapy, for warts, Aug., 525 
in acne vulgaris, Aug., 730, 737 


SAcRAL vein, Feb., 9 

Salicylic acid in cradle cap, Aug., 747 

Saline solution, for endoscopy, Feb., 19 
in dehydration, Feb., 

Salk vaccine. See Poliomyelitis, vaccine, 


‘d 
Salmonella, infections, May, 409 
types, in gastroenteritis, Feb., 143 
San Joaquin fever. See Coccidioidomy- 
cosis. 
Scabies, Aug., 629-30 
Scalp, infections, Microsporum audouini, 
Aug., 560 
ringworm. See Tinea capitis. 
Schamberg’s lotion in contact dermatitis, 
Aug., 661 
Schistosomiasis, Manson’s, Feb., 186-8 
other forms, Feb., 188 
Schiiller-Christian syndrome, Aug., 814 
Scleroderma, cutaneous manifestations, 
Aug., 820 
Sclerosis, tuberous, cutaneous manifesta- 
tions, Aug., 817 
Scopolamine, preanesthetic use, Feb., 59 
Seborrhea, Aug., 745-50 
in children, Aug., 748 
treatment, Aug., 749 
in infants, Aug., 746 
treatment, Aug., 747 
vs. atopic dermatitis, Aug., 609, 610, 
611, 612 
vs. diaper dermatitis, Aug., 764 
vs. pityriasis rosea, Aug., 808 
Seborrhea capitis, Aug., 734-6 
and acne vulgaris, Aug., 719-40 
Seborrhea oleosa, Aug., 734 
Seborrhea sicca, Aug., 734 
— squamosa neonatorum, Aug., 
Secobarbital, preanesthetic use, Feb., 59 
Sedatives, in atopic dermatitis, Aug., 621 
in ulcerative colitis, Feb., 157 
Selenium compounds, Selsun, in sebor- 
thea capitis, Aug., 735 
Selsun. See under Selenium compounds. 














Sex, erythema multiforme and, Aug., 781 
Shigella infections, May, 409 
Sigmoidoscope, Feb., 18 
Skin, abnormalities, congenital, common, 
Aug., 665-99 
uncommon, Aug., 701-17 
pigment, Aug., 693 
and mucous membranes, exanthema- 
tous diseases, Aug., 546-7 
rickettsial diseases, Aug., 548-51 
viral diseases, Aug., 522-46 
atrophies, Aug., 691 
care of, in erythema multiforme, Aug., 


clues in systemic diseases, Aug., 811- 


disease, fish. See Ichthyosis. 
growths, new, Aug., 694 
hypertrophies, Aug., 688 
in erythema multiforme, Aug., 773 
infections, bacterial, alterations lead- 
ing to, Aug., 503 
classification, Aug., 505 
common, Aug., 499-519 
factors in, Aug., 502 
local, Aug., 503 
systemic, Aug., 504 
secondary, Aug., 510 
treatment, Aug., 517 


treatment, local, specific, Aug., 
514 
principles, Aug., 512 
fungus, Aug., -95 
587 


susceptibility factors, Aug., 
parasitic, Aug., sy 
viral and rickettsial, Aug., 521-54 
inflammations, Aug., 692 
lesions, biopsy, Aug., 823 
of infants and children, Aug., 500 
care of, Aug., 501 
characterisitcs, distinctive, Aug., 


planing. See Planing, therapeutic. 

protective mechanisms vs. bacterial in- 
fection, Aug., 

reactions to chloramphenicol, May, 


test, tuberculin, May, 430 
Smallpox, Aug., 541-6 

cytology, Aug., 543 

diagnosis, Aug. 543 

serology, Aug., 543 

treatment, Aug., 543 

vaccination, accidental, Aug., 545 
complications, cutaneous, Aug., 544 
progressive, Aug, 545 


vaccinia, Aug., 541-6 
erythema multiforme due to, 
Aug., 780 


virus isolation, Aug., 543 
Soap and water dermatitis, Aug., 755 
Soap substitutes in atopic dermatitis, 
Aug., 616 
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Sodium bicarbonate in renal complica- 
tions of sulfonamide therapy, May, 
242 

Sodium biphosphate for colon catharsis, 

eb., 

Sodium lactate in acidosis, Feb., 57 

Sodium phosphate for colon catharsis, 
Feb., 20 

Sodium thiosulfate in tinea versicolor, 
Aug., 572 

Sphincters of rectum, Feb., 12 

Spider bites, Aug., 631 

Spider nevus. See Nevus araneus. 

Spiramycin, May, 314 

Sporotrichosis, Aug., 579 

Staphylococci, infections due to, gastro- 

intestinal, May, 412 

penicillin-resistant, May, 268 
resistance to antibiotics, May, 346 

Steclin. See Tetracycline(s). 

Steroids, adrenal cortical, in atopic der- 
matitis, Aug., 621 

Stibophen in Manson’s schistosomiasis, 
Feb., 

Stomatitis vs. 
Aug., 77 

Stool. See Feces. 

Strawberry mark, Aug., 672 

Streptococcal infections, danger of, May, 

402 


erythema multiforme, 


diagnosis, May, 400 
frequency, May, 400 


importance in rheumatic fever, 
May, 399 
relation to erythema nodosum, 
Aug., 783 


treatment, May, 401 
Streptomycin, absorption, May, 281 
action, mode of, May, 281 
activity in vitro, May, 287 
administration, May, 283 
routes of, May, 452, 455 
and __ dihydrostreptomycin, 
pharmacology, May, 279-94 
bacterial dependence on, May, 289 
bacterial resistance to, May, 288 
blood levels, May, 284 
chemistry, May, 280 
complications of therapy, May, 285 
Sa absorption, May, 


applied 


administration, routes of, May, 452, 


45 
chemistry, May, 281 
distribution, May, 283 
dosage, May, 452 
excretion, May, 283 
in subacute bacterial endocarditis, 
May, 405 
in ae meningitis, May, 


in urogenital tract infections, May, 
373 
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Streptomycin, dihydrostreptomycin, ves- 
tibular-auditory disturbances due to, 
May, 286 
distribution, May, 282 
dosage, May, 283, 452 
excretion, May, 282 
hypersensitivity reactions, May, 285 
in meningitis, May, 386, 387, 388 
in pneumonia, May, 363 
in ———— infections, May, 364, 
5 
in subacute bacterial endocarditis, 
May, 405 
in tuberculosis, May, 290, 365, 428, 
429, 434 
in tuberculous meningitis, May, 435 
in urogenital tract infections, May, 


indications, May, 289 
intrathecal irritation, May, 286 
mechanism of action, May, 224 
potentiation by combination therapy, 
May, 291 
urinary levels, May, 284 
vestibular-auditory disturbances due to, 
May, 286 
Streptonivicin, May, 313 
in pulmonary infections, May, 364 
Stress, emotional, and physical symp- 
toms, Feb., 197 
Strongyloidiasis, Feb., 184-6 
Sturge-Weber syndrome, cutaneous man- 
ifestations, Aug., 818 
Subdural. See under Meninges. 
Succinylcholine in proctologic anesthesia, 
Feb., 62 
Succinylsulfathiazole. See under Sulfon- 
amides. 
Sudamina. See Miliaria crystallina. 
Sulfadiazine. See under Sulfonamides. 
Sulfamerazine. See under Sulfonamides. 
Sulfamethazine. See under Sulfonamides. 
Sulfanilamide. See under Sulfonamides. 
Sulfapyrimidines. See Sulfadiazine, Sulfa- 
merazine, Sulfamethazine, under Sul- 
fonamides. 
Sulfasuxidine. See Succinylsulfathiazole 
under Sulfonamides. 
Sulfathalidine. See Phthalylsulfathiazole. 
Sulfisoxazole. See under Sulfonamides. 
Sulfonamides, absorption, May, 238 
administration, May, 244 
routes of, May, 454, 455 
applied pharmacology, May, 235-46 
chemistry, May, 237 
contraindications, May, 246 
distribution, May, 238 
dosage, May, 244, 454 
excretion, May, 238 
in mastoiditis, May, 273 
in meningitis, May, 388 
in otitis media, May, 273 
in ae fever prophylaxis, May, 


ra 





Sulfonamides, in urogenital tract infec- 
tions, May, 372 
indications, May, 245 
mixtures, May, 240 
dosage, May, 245 
pharmacodynamic action, a, 237 
reactions, toxic, mild, May, 240 
severe, May, 241 
succinylsulfathiazole, dosage, May, 245 
sulfadiazine, administration, May, 244 
routes of, May, 454 
dosage, May, 245, 454 
in fulminating meningococcemia, 


May, 275, 393 
in << May, 245, 274, 385, 
387, 


in 0 ln May, 274 
in pulmonary infections, May, 364 


in rheumatic fever prophylaxis, 
May, 402 ; i 
sulfamerazine, administration, May, 


routes of, May, 454 
dosage, May, 245, 454 
sulfamethazine, administration, May, 
244 


dosage, May, 245 ; 
sulfanilamide, administration, 
244 


dosage, May, 245 
sulfisoxazole, administration, routes of, 


May, 454 
dosage, May, 454 
in urogenital tract infections, May, 


May, 


toxicology, May, 240 
use, May, 451 
Sulfur, in tinea capitis, Aug., 565 
in tinea circinata, Aug., 569 
in tinea pedis, prophylactic, Aug., 570 
Summer eruption, recurrent. See Hydroa 
vacciniforme. 
Surgery for warts, Aug., 525 
Sweat glands, abnormalities, anhidrosis, 
thermogenic, Aug., 
Sweat retention pon Nal Aug., 791-9. 
See also Miliaria. 
Swimmer’s itch. See Dermatitis, cercarial. 
Symptoms, physical, and emotional 
stress, Feb., 197 
-_ cutaneous manifestations, Aug., 


vs. diaper dermatitis, Aug., 765 
vs. pityriasis rosea, Aug., 808 
Systemic disease, rectal bleeding due to, 
Feb., 
Systemic reaction 
forme, Aug., 774 


in erythema multi- 


TANNIC acid - barium study of colon, 
Feb., 30, 

Tar in ‘atopic eile Aug.., 619 

Tartar emetic in Manson’s schistosomia- 
sis, Feb., 188 














Telangiectases, Aug., 670 
Telangiectasia macularis eruptiva per- 
stans, Aug., 711 
Terramycin. See Oxytetracycline. 
Tetracaine, as mouth wash, in erythema 
multiforme, Aug., 778 
in proctologic anesthesia, Feb., 63 
Tetracycline(s). See also Chlortetracy- 
cline; Oxytetracycline. 
absorption, May, 297 
administration, May, 297 
routes of, May, 452, 453, 454 
applied pharmacology, May, 295-303 
chemical differentiation, May, 2 
dosage, May, 297, 452, 453 
excretion, May, 297 
in acne vulgaris, Aug., 732 
in cystic fibrosis of pancreas, May, 
in erythema multiforme, Aug., 778 
in fulminating meningococcemia, 
May, 275 
in meningeal infections, May, 299 
in em. May, 386, 387, 388, 
9 


in ornithosis, May, 361, 362 
in pneumonia, May, 363 
primary atypical, May, 362 
in pulmonary infections, May, 364, 
365 
in rickettsial diseases, May, 361 
in rickettsialpox, Aug., 550 
in Rocky Mountain spotted fever, 
Aug., 549 
in acca tract infections, May, 
37 
mechanism of action, May, 228 
preoperative use, May, 339 
solubility, May, 296 
stability, May, 296 
toxicity, May, 300 
Tetracyn. See Tetracycline(s). 
Third disease, Aug., 547 


Thorax, cysts. See Intestine(s), duplica- 
tions. 
Throat, infections, herpangina, Aug., 
537-8 


serology, Aug., 538 
treatment, Aug., 538 
virus isolation, Aug., 538 
Thrombosis, mesenteric, rectal bleeding 
due to, Feb., 211 
Thrush. See Candidiasis. 
Tick bites, Aug., 631 
Tinea capitis, Aug., 560-7 
cures, spontaneous, Aug., 563 
diagnosis, ultraviolet light in, Aug., 
558 
immunity, Aug., 563 
treatment, Aug., 565 
Tinea circinata, Aug., 568 
vs. atopic dermatitis, Aug., 612 
Tinea corporis. See Tinea circinata. 
Tinea cruris, Aug., 568 
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Tinea favosa. See Favus. 

Tinea pedis, Aug., 568 

Tinea unguium, Aug., 571 

Tinea versicolor, Aug., 571, 572 

Tissue constituents, effect on penicillin, 
May, 261 

Torulosis. See Cryptococcosis. 

Toxemia, fulminating, acute, as indica- 
tion for operation in ulcerative colitis, 


Feb., 160 
——- of antibiotics, May, 439- 
44 


Toys, contact dermatitis due to, Aug., 
655 


Trichlorethylene in proctologic anes- 
thesia, Feb., 61 
Trichotillomania, Aug., 639-42 
alopecia areata and, psychocutaneous 
factors in, Aug., 639-48 
psychiatric mechanism, Aug., 640 
treatment, Aug., 641 
Tuberculin reaction, Aug., 586 
Tuberculin test, May, 430 
evaluation, May, 430 
positive, and enlarged hilar lymph 
nodes, May, 433 
without radiologic evidence of 
disease, May, 431 
Tuberculosis, chemotherapy, general con- 
siderations, May, 
contact, history of, May, 431 
diagnosis, May, 358 
hematogenous, protracted, May, 434 
in children, May, 432 
in infants, May, 431 
infectiousness, May, 437 
miliary, May, 434 
of bones and joints, May, 436 
patient with, removal from infectious 
contacts, May, 436 
physical examination, May, 431 
practical management, May, 427-38 
problems, special, May, 436 
— factors, important, May, 
4 


pulmonary, primary, progressive, May, 
43 
relation to erythema nodosum, Aug., 


source, May, 436 
symptoms, May, 431 
treatment, May, 365 
vaccine, BCG, for tuberculosis con- 
tacts, May, 437 
Tubocurarine hydrochloride in procto- 
logic anesthesia, Feb., 
Tumors, angioma, Aug., 672 
cavernous, Aug., 673 
hemangioma, Aug., 672 
angioma verrucosum, Aug., 681 
cavernous. See Tumors, angioma, 
cavernous. 
of colon, roentgen study, Feb., 46 
polypoid, roentgen study, Feb., 43 
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Tyrothricin, administration, routes of, 
May, 454, 455 
dosage, May, 454 
mechanism of action, ‘fay, 229 


Utcer, peptic. See Pept — ulcer. 

Ultraviolet light, filtered, n diagnosis of 
tinea capitis, Aug., 558 

— in erythema muitiforme, Aug., 


Urinary tract, infections, d agnosis, May, 
371 


etiologic considerations, May, 369 
symptoms, May, 371 
treatment, May, 374 
Urine, examination, May, 371 
Urticaria, Aug., 784 
allergic type, Aug., 785 
and angioneurotic edema, Aug., 784-7 
erythema multiforme and erythema 
nodosum, Aug., 771-90 
etiology, Aug., 785 
histology, Aug., 787 
nonallergic type, Aug., 786 
treatment, Aug., 787 
Urticaria factitia, Aug., 784 
Urticaria papulosa, Aug., 634-5 
Urticaria pigmentosa, Aug., 709-13 
cutaneous manifestations, Aug., 815 
differential diagnosis, Aug., 712 
etiology, Aug., 712 
histologic findings, Aug., 712 
symptoms and signs, Aug., 710 
treatment, Aug., 713 


VACCINE, in acne vulgaris, Aug., 734 
Salk. See under Poliomyelitis. 
Vaccinia. See under Smallpox, vaccina- 
tion. 
gangrenosa. See Smallpox, vaccination, 
progressive. 
Valley fever. See Coccidioidomycosis. 
Varicella. See Chickenpox. 
Varices, esophageal, rectal bleeding due 
to, Feb., 210 
Variola. See Smallpox. 
Vein(s), hemorrhoidal, Feb., 8 
sacral, Feb., 9 
Verruca, Aug., 522-6 
classification, Aug., 523 
clinical features, Aug., 523 
congenital. See Nevi, warty, hard. 





Verruca, diagnosis, Aug., 524 
soft, Aug., 681 
treatment, Aug., 524 
Verruca mollis, Aug., 681 
Viocin. See Viomycin. 
Vioform. See Iodochlorhydroxyquin. 
Viomycin, administration, routes of, 
May, 454, 455 
dosage, May, 454 
in tuberculosis, May, 429 
Viral infections of skin and mucous 
membranes, Aug., 521-54 
Virology in erythema multiforme, Aug., 


‘if 

Viruses, erythema multiforme due to, 
Aug., 779 

Vitamin(s), deficiency, due to antibiot- 
ics, May, 443 

Vitamin A, in acne vulgaris, Aug., 733 

in nummular eczema, Aug., 752 

Vitamin Bye in acne vulgaris, Aug., 732 

Vleminckx’s solution in acne vulgaris, 
Aug., 728 

Volvulus. See under Intestine(s). 

Vulvovaginitis, Aug., 533 


Warts. See Verruca. 

Wasp stings, Aug., 631 

Waterhouse-Friderichsen syndrome. See 
Meningococcemia, fulminating. 

Whipworm infection, Feb., 178-80 

Winter dermatitis, Aug., 755 


XANTHELASMOIDEA. See Urticaria pig- 


mentosd. . 
Xanthomas, cutaneous manifestations, 
Aug., 813 


eruptive, secondary, Aug., 814 

Xanthomatosis, biliary, Aug., 814 
essential, Aug., 813 

Xeroderma. See Ichthyosis. 

Xerosis, Aug., 688 

X-rays. See Roentgen; Roentgenother- 
apy. 


ZePHIRAN chloride. See Benzalkonium 
chloride. 

Zephiran solution in atopic dermatitis, 
Aug., 615, 616 

Zinc-talc lotion in contact dermatitis, 

Aug., 660, 661 

















